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VW~a defoamer 
in handy 2/,-lb. bricks! 


—NO DRUMS 


Now you can buy your defoamer in easy-to-handle, T0 if A N D LF 
easy-to-use bricks! No waste! No mess! No heavy 
drums to handle or ship back! Bricks quickly dissolve 


in water. One 214-lb. brick of Defoamer 4* makes 40 i. EASY 10 USE, 
gallons. Try this new, low-cost Hercules product EASY T0 STORE 
today at our expense, and be convinced of its con- 

venience and economy. Send for free sample brick. —QNE BRICK 


HERCULES POWDER COMPANY 967 King St., Wilmington 99, Delaware MAKES 4Q GALLONS 


HERCULES —FREE SAMPLE 
SIZING MATERIALS AND CHEMICALS FOR PAPER BRICK ON REQUEST 


*PAT, APPLIED FOR PP50-3 
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Roll hardness controlled by separately driven drums 


Beloit High-Speed Winder shown here has variable- cision-balanced to give flawless operation at highest 
speed drum drives to regulate relative drum speeds, speeds. Anti-friction bearing mountings are provided 


producing shipping rolls of correct uniform hardness or for drums, winder shaft, rider roll, paper-carrying rolls, 


softness for the type of sheet being run. Frames and and slitters. Shear slitters assure clean, smooth edges. 


drums are of fine hard iron, with drums and rolls pre- — Beloit Iron Works, Beloit, Wisconsin. 


WHEN YOU BUY BELOIT...YOU BUY MORE THAN A MACHINE! 
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Some artists paint pictures 
with black and white... 


But most tind it's better when 
they add a dash of color, 


The same is true of your 
paper sales picture... 


Mach better with a dash 


of Du Pont Dyestuffs color. 


COCKTAIL 


FACIAL TISSUE TOILET TISSUE NAPKINS PAPER TOWELING 


In a field where most products look alike, the addition of COLOR 
can be an important sales advantage. For color does more than 
get attention. When properly used, it says something about the 
product. 

Gay, brightly-colored cocktail napkins, for example, fairly 
shout “‘party, fun!’’ Pastel-shaded toilet tissue seems to look 
softer, more absorbent. Every paper tissue product has some 
colors that are natural for it . . . that give an extra sales push. 

Our Technical Staff will be glad to help you select the right 
color for your tissue products, and recommend dyes for getting 
these colors. For information write: E. I. du Pont de Nemours 
& Co. (Inc.), Dyestuffs Div., Wilmington 98, Delaware. 


More color makes more business...for your customers and you 


QU PONY 


REG. U. 5. PAT.OFF. 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 


WINDSHIELD 
WIPER 


PAPER 
ISSUE 
a NAPKINS 


FOR GROUNDWOOD BASE PAPER 
Du Pont basic dyes 


FOR UNBLEACHED KRAFT | 


Du Pont basic dyes, direct dyes and 
dispersed organic pigments 


FOR BLEACHED SULFITE 
Du Pont direct dyes 
Pontamine* Yellow SXG 
Pontamine* Fast Yellow RL 
Pontamine* Fast Scarlet 
ABA and 4BS Conc. 150% 
Pontamine* Fast Orange WS 
Conc. 175% 


Pontamine* Sky Blue 6BX 
Conc. 150% 


*REG.U S PAT. OFF 
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WHY YOU SHOULD 
SPECIFY FARREL 
CALENDER ROLLS 


@eseeeeseseeeseeeeeeseeeseeenocorecececeseseeesn & 


FROM THE WORLD'S 
LARGEST SPECIALTY 
a | 


Oe eee sete eee see eee esse w er eros ccco cee ees & 


“THIS 16- PAGE BULLETIN 


shows how Farrel’s century of experience, highly de- 
veloped skill and unique plant facilities enable the 
company to produce rolls with— 

L Extreme hardness of surface that eoclones original 
accuracy and lengthens time between regrindings, 
2. Correct depth of chill, which means that the roll _ 
may be reground many times before its usefulness is 
ended, and | 

3. Precisely graduated crown, exactly symmetrical on 
both halves of roll, assuring correct compensation for 
ne and weight of rolls in stack. 


see eee reece eer eeeersesse ssc ecsesseeseseess 


act TODAY 


oF you are in charge of buying or specifying. calender ! 
rotis, you should have a copy of this bulletin. Just fill 
out coupon and mail it today. No cost,’no obligation. 


FARREL-BiRMINGHAM COMPANY, “INC, ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N.Y. 
| Sales Offices: Ansonia, Buffale, New York, Akron, 
Chicago, los Angeles, Houston 


Toricl- Birmingham 


PROCESS EQUIPMENT, 
DIVISION 


GeneRAL AMERICAN has been ap- 
‘pointed exclusive licensee in the 
U.S.A. for the Aktiebolaget Rosen- 
blads Patenter system for continuous 
evaporation of sulphite pulp mill 


waste liquors. 


The Rosenblad system of channel 
switching eliminates the scale formed 


in evaporation by the condensate 


wash. It is used extensively in Scan- 
dinavian pulp mills. 

The Conkey Flat Plate Heating 
Surface Evaporator has been designed 
to operate with the Rosenblad sys- 
tem. Write for bulletins now. 


GENERAL AMERICAN 
Transportation Corporation 
PROCESS EQUIPMENT DIVISION 


Sales Offices: 
10 East 49th Street, New York 17, New York 


General Offices: 
135 South LaSalle Street, Chicago 90, Illinois 


OFFICES IN PRINCIPAL CITIES 


Other General American Equipment: Turbo-Mixers, Evaporators, Thickeners, Dewaterers, Dryers, Towers, Tanks, Bins, Kilns, Pressure Vessels 
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A wise paper-super named Bunny, 


Discovered a trick that’s a honey. 


tieuses CRILTTE 


1o make paper bright; 


Gets a far better sheet for less money ! 


You don’t have to be a magician to get high 
brightness at low cost! Many mills right now 
are getting equal or better dry brightness 
(better opacity, too) with the help of Celite* 
in the furnish ... and at considerably lower 
cost than when TiO; is used alone. 


Here’s why Celite works like magic: two 
specifically developed grades of Celite have a 
high intrinsic brightness .. . and in addition, 
: excellent suspension properties. This makes 
for high retention of both Celite and the ti- 
tanium dioxide . . . with the result that the 
usual percentage of TiO2 goes further and 
does more work. 


Celite pays for itself. Celite not only lowers 
the cost of obtaining high brightness and in- 
creased opacity, but improves the quality of 
your sheet in other ways, too. Small amounts 
of Celite added to the furnish noticeably im- 
prove the surface finish of a sheet, and, there- 
fore, its printability. Timely and consistent 
additions of Celite at the beaters will also 
minimize your pitch troubles. 


Why not talk to a Celite engineer about the 
use of Celite for increased brightness... 
the other uses mentioned above. Just write to 
Johns-Manville, Box 290, New York 16,N. Y. 


*Celite is Johns-Manville’s registered trade mark for its diatomaceous silica products. 


or 


For brighter paper — Bulletin FA-31A tells you how to 
obtain higher brightness and increased opacity with 
Celite. Get your copy by writing to the address above. 


CELITE PRODUCTS © 


FOR THE PAPER INDUSTRY 
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LET’S LOOK AT THE ~- . Pee | 
when selecting HIGH-RATE units for industrial water treatment! 
ale aie You want the best ... when you select high-rate units for the 


removal of hardness, turbidity, color or algae from your 


process water, 


Here are six basic reasons why you should select Dorrco Hydro- 


. 
a lS LE RS Bs lt a 


Treators ... for the best results ... at lower cost: 


Uniform, low turbidity ’ Exceptionally low moisture 
effluent content in discharged ; 
sludge i 


Positive, continuous sludge 


removal Low installed cost 


No “slug loading” on adjacent Minimum power 


streams requirements 


"EFFLUENT LAUNDERS (DRIVE UNIT 


THE DORRCO HYDRO-TREATOR 
Overflow launder arrange- 
ment illustrated used on 
larger sizes. Arrangement 
varies with size of unit. 


. DISTRIBUTING ARMS 
AKE BLADES | 


If you are investigating high-rate, up-flow type units for 
industrial water treatment, get all the facts before decid- 
ing. A Dorr engineer will gladly supply detailéll figures 

and operating results . . . at no obligation. 


THE DORR COMPANY, ENGINEERS 
BARRY PLACE, STAMFORD, CONN. 
NEW YORK ® ATLANTA ® TORONTO 
CHICAGO ® DENVER ® LOS ANGELES 
RESEARCH AND TESTING LABORATORIES 
WESTPORT, CONN. 

SUGAR PROCESSING 
PETREE & DORR DIVISION, STAMFORD, CONN. 
ASSOCIATES AND REPRESENTATIVES 
Dorr Technical Services and Equipment Are Also 
Available Through Associated Companies and Rep- 


resentatives in the Principal Cities of the World 
Names and Addresses on Request. 


SS 
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Wallis thet 


compare 
Refiners 


choose 


Sprout-Waldron 


S/W Refiners do a wide variety of 
jobs—all of them thoroughly and 
economically. Here are some applica- 
cations: refining kraft, soda, and sul- 
phite knotter and fine screen rejects; 
hogged bull screen rejects; knotter 
and second screen rejects of raw 
groundwood; semi-chemical chips of 
all kinds; spent chips after extraction 
process; bagasse, straw, and similar 
grasses; breaking down lumps in re- 
claimed waste paper stock; reduction 
and refining of rag and other half 
stocks, etc., etc, 


ears r al 
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The MAIZEWOOD Installation 


A battery of S/W Refiners and stock conveyors recently 
installed at the Maizewood Insulation Co., Dubuque, lowa. 


When all the pros and cons are weighed about pulp refiners, 

your choice will be Sprout-Waldron. Here is a 

high quality refiner that does more at less cost. 

A humdinger in any type of pulping, 

it far outperforms similar equipment in semi-chemical operations. 


Its rugged construction, precision engineered, includes 

the unique peripheral control ring feature. 

This provides great flexibility of adjustment, 

enabling you to produce a wide variety of pulp characteristics. 
With the Sprout-Waldron you can pinpoint exact 

pulp requirements. Long-life plates are available 

in many styles...are easily changed and inexpensive. 


Your initial investment in a S/W Refiner 

is comparatively low. High production rates, economy 
in power consumption, ease of operation, adjustment, 
and maintenance, mean additional savings. 


Let a Sprout, Waldron representative explain how these 
refiners can step up your output and cut operating costs, 
or ask for Bulletin R-748. Address Sprout, 

Waldron & Co., Inc., 38 Waldron Street, Muncy, Penna. 


© the Efficient % 
Suspending Agent - 


If you are looking for a better suspending agent, commercially used latices, Methocel gives uniform, 
try the new Methocel (Dow Methylcellulose). Here yet inexpensive, viscosity control. 
is a synthetic gum that gives you reliable, efficient 


I fil i f -solubl 
suspension in paper coating dispersions of many kinds. The ‘excellent Bint: POP ae ea 


Methocel, including toughness, flexibility, clarity, 
In the production of clay coated stock, Methocel oil and wax resistance, and high binding power have 
is highly useful in suspending the pigment in the | proved particularly useful in a broad range of 
color and contributes valuable flow and leveling paper sizing applications. 

properties to the coating, producing a uniform 


ee is Methocel may be just what you have been looking 


for to improve your product. Send in the coupon 


Another outstanding quality of Methocel is its for your free experimental sample of the new 
thickening ability, highly useful in latex and Methocel, powdered. Try it and see the many 
emulsion coating. Compatible with practically all superior advantages of Methocel. |! 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


The Dow Chemical Company 
Dept. ME-956, Midland, Michigan 


Please send free sample of METHOCEL, for use in 
Check viscosity desired: 15, 25, 100, 400, 1500, 4000 cps. 


Name and Title 


oo 


Address. 


City State 
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.. . here for your information are 
72 pages of up-to-the-minute data 
about the practice of pulp bleach- 


ing with Becco Hydrogen Peroxide. 


Methods of bleaching . . . typical 
flow sheets . . . variables . . . testing 
procedures ... equipment... prop- 


erties of bleached pulp. 


Other literature available on Cold 
Steep Bleaching (P-2), Peroxide 
De-inking (P-3), Glassine Bleach- 
ing (P-4), Laboratory Bleaching 
Methods (P-5). 


To get your FREE copies, fill in and 


mail the convenient coupon below. 


Becco SALES CORPORATION, Sales 
Agent for Buffalo Electro-Chem- 
ical Company, Inc., Buffalo 7, N.Y. 
Buffalo + Boston + Charlotte 
Chicago * New York * Philadelphia 


BECCO SALES CORPORATION, Buffalo 7, N. Y. 
Please send me a copy of the booklet, ‘Pulp Bleaching with Hydrogen Peroxide.” 
Also Booklet P2 []...P-3(]...P4(]...P-5(] 


Name Title 

Company 

Address 

City Zone State T7-50 
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Loading operations at one of the huge vats of 
Sulphur at our Newgulf, Texas mine. Such 
mountains of Sulphur are constantly being 
built at our mines, from which shipments are 
continually made. 


Sulphur from the field collecting stations is delivered to 
the vats through insulated pipe lines which discharge 
directly on the vats. The sulphur is pumped at such a 
rate that the height of the vat is increased only a few 
inches per day, the slight vertical rise being the result © 
of a large horizontal area which provides maximum 
cooling surface and ample tonnage capacity. As the 
sulphur solidifies it gradually builds up into a great 
block or vat of solid sulphur, which may be as large as 
1200 feet long, 50 feet high, and 200 feet wide, and 
containing as much as half a million tons of sulphwr. 


The discharge lines are placed so that the liquid sulphur 
is spread in an even layer over the entire surface of the 
vat and is permitted to solidify uniformly. If the liquid 
sulphur is introduced too rapidly or is not properly dis- 
tributed, pockets of liquid sulphur will be covered by a 
crust and remain in the solid sulphur. The low heat- 
conductivity of sulphur might keep such pockets liquid 
for a year or more. 


Mines: Newgulf and Moss Bluff, Texas 
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From Florida to 
Washington — from 
California to Maine — 
B&W Recovery Units 
serve the nation’s vast 
wood-pulping industry. 

Having a rated fuel capacity totaling almost 50 
million pounds of dry solids per day, these B& W 
units efficiently recover heat and chemicals from 
waste liquors in kraft, soda, and magnesium bi- 
sulphite pulping processes. Since World War II, 
31 units have been installed (or ordered), with an 
average steam capacity of 90,860 pounds per hour. 


The performance of these units is proof that 
B&W has figured prominently as a pioneer in 
modern recovery techniques for the pulp and 
paper industry. 
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Corrosion Problems in Sulphate Pulp Mills 


CARL-GUSTAV VON ESSEN 


During recent years the corrosion problems in 
sulphate pulp mills have grown more and more serious, 
and have been a subject of considerable discussion at the 
annual meetings of the Association of Swedish Paper 
and Cellulose Engineers. 

The discussions at the winter meeting of 1948 resulted 
in a unanimous request from the Sulphate Section, to 
the Board of Directors, that a special committee should 
be appointed to study this question. The result was 
that the matter was submitted to the Sulphate Com- 
mittee. At their meeting on April 23, 1949, a corrosion 
committee was appointed, consisting of R. Hellerqvist, 
Ostrand, Chairman, L. Magnusson, Skutskéir, and the 
author. As an adjunct expert of the iron and steel 
manufacturers, the committee had A. Franzen, Hagfors, 
a mining engineer. In addition the head of the Metal- 
lurgical Institute, Professor E. Rudberg, has been kind 
enough to help us with some advice. 

Before any experiments were planned in detail, the 
members of the committee visited all the sulphate pulp 
mills in the country. The purpose of these visits was to 
make a survey of the corrosion troubles and gather 
advice. From his own experience, the author wants to 
affirm that the committee’s expectations were thereby 
‘satisfied to the greatest degree. 

A short résumé will be given of the experiences that 
were made available to the committee during the visits 
to the mills. However, it must be remembered that the 
committee has considered it their business to study only 
the special corrosion problems in the sulphate pulp 
mills. The more common corrosion problems, such as 
those resulting from ordinary rust, have not been 
treated. They are considered to be outside the scope 
of our work, since they are the subject of investigation 
by the Royal Swedish Academy of Engineering Sciences. 


MILL CORROSION PROBLEMS 


During the visits to the mills, we went through each 
department with the above-mentioned objects in mind. 


The Digester Building 


In the digester room (1-5 in Fig. 1), the corrosion 
problems varied greatly in the different mills. Con- 
cerning the digesters, it was only in connection witb the 
rivets and riveted seams that any substantial agreement 
was found. Almost everywhere the joints were welded. 
In one mill the corrosion between the plates had been 
sO severe in the overlapping parts that a hole could 
be made with a hammer. This digester had been in 
use for 19 years. Because the entirely welded digesters 
are becoming more common, those troubles (referable 
to Joint corrosion) will probably disappear. 

With regard to other aspects of the digesters, the 
problems were very different. At some mills there was 
no serious corrosion and at other mills, serious corrosion 


= : —_ othe =e RI 
Cart-Gustav Von Essen, Engineer, Stockholm, Sweden. 
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of the digester plate occurred. In most cases it was 
established that the corrosion was more severe in the 
bottom cone. However, there were mills where the 
corrosion was worse on other parts of the digester— 
e.g., localized on only one plate. At several mills the — 
bottom cones had been replaced after about 20 years of 
use. However, in recent years, a notable increase in 


corrosion has been noticed. It appears differently in — 


the various mills affected by corrosion. Thus, in some 
digesters a corrosion of about 2 mm. has been observed 
within a year in one mill and up to 3 mm. in another 
mill, whereas other digesters in the same mills showed 
very little corrosion. Usually it was found that the 
old Pintsch digesters have withstood corrosion better 
than digesters delivered later. At one mill a Pintsch 
digester has been in use since 1907. The diagram in 
Fig. 2 shows the magnitude of the corrosion in a digester 
which was installed in 1948. The solid vertical line 
shows the original thickness of the metal (23 mm. in the 
top dome and 26 mm. in the rest of the digester). The 
horizontal dotted lines give the mean values of experi- 
mental borings made after less than 5 years of use. 
In the diagram, the minimum thicknesses for different 
steam pressures are given [7, 8, and 9 atm. (gage) ] 
as calculated by the Boiler Association. It was noticed 
that the corrosion was more pronounced in the bottom 
where it sometimes amounts to an average of 3.1 mm. 
a year. From the borings it appeared that in this 
digester, which is equipped with a circulation system, 
the corrosion was most severe opposite the liquor inlet 
in the bottom. <A water gas-welded Pintsch digester 
had been used in parallel with this digester and showed, 
during the same time, a maximum corrosion of less than 
0.2 mm. a year. 

In the mills which employed upright digesters with 
liquor circulation there were some corrosion troubles in 
heat exchangers (2), pumps (3), and valves (5). The 
tubes in the heat exchangers are constructed either of 
carbon steel or of stainless steel with 13.3% chromium. 
Most of the operators have had the experience that the 
life of the carbon steel tubes is limited whereas the 
stainless steel tubes have given satisfactory service. 
The life of carbon steel tubes at one mill was 3 years, 
whereas stainless steel tubes have been used for 8 years 
and still show no sign of corrosion. 

The liquor charging valves, the blow valves, and the 
relief valves are subjected to the most severe corrosion. 
However, if stainless materials are used, corrosion may 
be avoided. At one mill corrosion has been eliminated 
by the use of open hearth steel for the blow valve, the 
sealing (joint) being of monel metal. 

The circulation pumps are also easily corroded; 
that is why they are made, in several places, entirely of 
stainless steel. 


The Diffuser Building 


In the diffuser building (7-10 in Fig. 1) the experience 
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Fig. 1. Flow sheet for liquor, condensate, and flue gas sides in a sulphate pulp mill 


of the mills seemed to be rather similar. The corrosion 
has mainly the character of pittings. They appear in 
the blowpipe lines (6), and in the lower parts of the 
diffusers (7). Thus, one mill reports that the life of a 
blowpipe line of steel had been only 2 years. At 
another mill it was mentioned that, after some years, 
the swing pipes had looked like they had been hit by 
birdshot. 

In order to reduce corrosion in the diffusers, several 
mills have lined them inside, several times a year, with a 
concrete composed of 1 part cement and 2 parts sand. 

The corrosion in the diffusers has forced several mills 
to replace the lower walls and the shell plates by new 
ones. At one mill they reported that this was done 
after 39 years’ use of diffusers manufactured in 1902 
(the corrosion was 9 mm.; the change in the thickness 
of the material was 11-2 mm.), after 17 years’ use of 
diffusers manufactured in 1928 (the corrosion was 8 
mm.; the change in thickness of the material was 14-6 
mm.) and after 16 years’ use of diffusers manufactured 
in 1982. 

In a few mills they know from experience that the 
usual “red” steam pipes wear better than steel pipes 
in the pipe line between the central control of the 
diffusers and the diffusers, especially in the top lines 
(9). In the central control of the diffusers (10), 
corrosion was reported. At one mill the valves in- 
stalled in 1946 have already become useless. Another 
mill having the same construction and the same type of 


valves has operated for twelve years without consider- 
able corrosion. 


The Evaporators 


The experiences of the mills regarding evaporators 
seem to agree (11-18 in Fig. 1) rather well, although the 
magnitude of the troubles may vary. Corrosion occurs 
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— Black Liquor 
----- Green Liquor and white Liquor 
—-—— Flue Gases 
— --—— Liquor Vapor Condensate 
sereessesere Pure Condensate 


The Evaporator Room 


Heavy Black Liquor 


both on the liquor and the liquor steam sides. It seems 
to have increased considerably in connection with the 
change to the new recovery systems in which the black 
liquor is evaporated to a rather high concentration and 
sprayed into the combustion chamber of the boiler. 
As an example, it may be mentioned that at one mill 
with injection (spray) apparatus the life of carbon 
steel pipes was only half a year, corrosion being very 
severe. At another mill with a similar recovery unit, 
the corrosion was of 14 kg. per sq. m. per year. 

Generally, the increased corrosion appears to depend 
on the increased sulphidity and the higher concentra- 
tion. In order to avoid this corrosion, some mills 
have begun to equip their plants, to a considerable 
degree, with stainless steel. However, other mills 
are afraid of this method because they believe that 
there is a risk of an increased corrosion caused by gal- 
vanic circuits. 


Furnace Section 


In the furnace room (19-24 and 29-34 in Fig. 1) cor- 
rosion has increased in proportion to the installation of 
the modern furnace units. In the black liquor system 
it is mainly the spray pumps which are more subject 
to corrosion. This is probably caused not only by the 
corrosion of the liquor, but also on mechanical erosion 
by the salt cake dispersed in the liquor. In the green 
liquor system the corrosion has increased considerably 
with the increased sulphide content of the liquor. 
In one mill, the life of the green liquor pump was re- 
ported to be only afew months. In the flue gas system, 
the economizer, the air preheater, and the electro 
filter are especially susceptible to corrosion. The 
trouble with the first two may be eliminated by the 
recently introduced sand cleaning method which will 
replace the usual method of water washing. The 
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Protect Your Wachine Tuvestmeut 
Through Modernization 


A paper-making machine must be 
maintained in peak operating condi- 
tion to be fully productive and profit- 
able. When maintenance costs become 
‘excessive or when a greater range of 
paper products is required, a well- 
planned machine modernization pro- 
gram will pay for itself. 

Puseyjones engineers have assisted in 
the rebuilding and modernization of 
paper-making machines in leading 
mills, assuring better qualities, higher 


speeds and bigger profits. 


Modernization may call for the addi- 
tion of a new drive, a new Wet End, 
a new Press Part, a new Size Press, 
replacement of inefficient dryers, or 
the complete rebuilding of the 
machine itself. Whatever your mod- 
ernization plans may involve, get the 
benefits of Puseyjones experience. 
Talk over your machine rebuilding 
problems with Puseyjones engineers. 
Write us today. 


THE PUSEY AND JONES CORPORATION 
Established 1848. Builders of Paper-Making Machinery 
Wilmington 99, Delaware, U.S.A. 
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Fig. 2. Corrosion in sulphate digester after 5-years’ opera- 
tion 


most radical solution for the electro filter is to make the 
entire filter unit with concrete. 

It is easy to realize that the disadvantages and ad- 
vantages of the new recovery furnaces are not yet well 
known to mill operators. However, they already indi- 
cate severe corrosion to which more attention must be 
given. 


Causticizing Room 


Corrosion problems in causticizing (25-28 in Fig. 1) 
seem to have increased with the new recovery furnaces. 
In this case it is easily possible to avoid corrosion by the 
use of concrete. Unfortunately it is impossible to apply 
this protection everywhere. Therefore, increased dif- 
ficulties are reported in regard to pumps and pipes if 
they are not made entirely of stainless steel. 


RESEARCH PROJECT 


After this survey was made, we were ready to plan 
the investigational work in detail. 

The corrosion committee is very conscious of the 
complicated nature of the problems and of the truth of 
the proverb: ‘Aim at the stars and you may reach the 
treetops.” Therefore, the committee proposed to ob- 


tain as complete answers as possible to the following 
questions: 


1. What is the proper composition of materials for the sul- 


ea pulp mills to withstand the attack of the chemicals 
used? 


2. What are the possibilities for the protection of the existing 
materials against continued corrosion? 


3. Is it possible, by a suitable treatment of the liquors and 

condensates, to reduce the corrosion? 

The above survey indicates that there are two differ- 
ent types of corrosion. During the study of the above- 
mentioned problems the conditions in the liquor systems 
of the mill (green liquor, white liquor, and black liquor) 
and in the condensate and flue gas systems must be 
considered separately. In order to handle corrosion 
problems the first important step must be to obtain 
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definitive knowledge concerning the actual reason for, 
and the progress of, the corrosion. [fl 
Regarding the liquor system, the sulphate technicians || 


seem to be of the same opinion—i.e., corrosion has — |j} 
increased rapidly with the higher sulphidity connected || 


with the new recovery furnaces. This would infer — 


that the corrosion is caused by the sodium sulphide in | 


the liquors. In order to prove this, the following experi- 
ments have been performed at Delary: a sample plate 


from a digester was treated with hydrochloric acid and _|jj 


then washed clean with water. Immediately after 


weighing, the sample was placed in a glass beaker con- _ i 


taining white liquor at a temperature above 40°C. | 
The pretreatment was intended to destroy any possible — 
oxide film. Under the chemical and heat conditions 
which prevail in the digester and in other places of the 
liquor system in a mill, this oxide film is supposed to 
disappear. However, a marked formation of iron 
sulphide on this specimen of plate could be observed 
immediately. It was so rapid that, within a few min- 
utes, the white liquor in the beaker became quite black 
and opaque. 

The same experiment was repeated with a sample of 
plate from the same digester which had not been pre- 
treated with hydrochloric acid. As can be seen from 
the diagram in Fig. 3, the loss of weight of this sample 
was rather insignificant. No iron sulphide formation 
would be observed. After 13 days this specimen was 
moistened with a drop of hydrochloric acid and im- 
mediately washed with water. After this, the corro- 
sion was marked as with the first specimen. Formation 
of iron sulphide was also observed. 

These experiments gave valuable indications on how 
to perform corrosion tests on a laboratory scale. The 
pretreatment has been used also in the laboratory tests 
described below. The tests are considered proof of the 
fact that the corrosion in the liquor system generally is a 
result of the formation of iron sulphide. Thus, it can 
be related to the amount of sulphide in the liquors. 
Moreover, the conclusion may be drawn that the cor- 
rosion observed at many places in the bottom of the 
digesters may be related to the circulation speed of the 
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Fig. 3. Corrosion of digester plate in white liquor 
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TURPENTINE RECOVERY 


Turpentine Recovery is proving a profitable "side" item at the 
completely modern Macon Kraft Mill near Macon, Georgia, 
the largest single-machine container-board mill in existence. Six 
hundred tons of container board are produced daily here for 
the Mead Corporation and the Inland Container Corporation. 


Two to three gallons of turpentine per ton of pulp are re- 
covered at the Macon Kraft Mill with Foster Wheeler 

equipment—a fine record for the type of pine available 
in the area. Other areas have shown even greater 
yields with Foster Wheeler Turpentine Recovery 

Systems which also recover heat in the form 
of hot mill water. 
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Other pulp mill equipment—designed, 
engineered, and constructed by 
Foster Wheeler—include Sys- 
tems for Digester Blow 

. Heat Recovery, Indirect Di- 
gester Heating, and 
Tall Oil Processing. 


Write for bulletins 1D-47-13 and 1D-47-3 


FOSTER WHEELER CORPORATION 
165 Broadway, New York 6, N. Y. 


The Macon Kraft 
Mill near Macon, 
Georgia. 


FOSTER W WHEELER 
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Table I. Analysis of Liquors and Condensate from Dif- 
ferent Mills 


Black liquor : 
before evaporation Liquor vapor condensate White 


2 ; Solids, Ash, liquor 
Mill Mee ea ore pH  mg./l. _mg./l. NaCl, g./l. 
A me ae Ee 8.0 5 od 
Cc ORs 11.4 1.6 6.7 46.5 14 dnd 
D 55) 9.8 ise rs: me Wax, 1 
F Bell Ba Uf WO) Had 130 35 7.8 
H ay as 39.0 6.8 120 38 6.3 
J eS) 9.0 42.0 Ono 67 24 oe 
Kk 4.0 16.1 iea0) SO) 159 90 13.4 
L ih 5.0 16.0 ae) 89 23 O83 
M 1.9 (0) 43.0 6.8 116 26 va 
N 5.8 0.3 AP ne ORS 82 28 IS} 
O ORL 16 1.4 = as 19.1 
12 2, 10.0 226 oe 78 14 6.0 
R pe 0 6.7 Sel 0 34.3 


liquor. The greater the amount of cooking liquor pass- 

-ing through the rather narrow cross section at the bot- 
tom, the more favorable are the conditions for the 
formation of iron sulphide. This is in agreement with 
the data from the sulphate pulp mill at Sandviken, 
reported by Nykvist at the meeting last year. By 
decreasing the circulation speed, less corrosion was 
observed. Our investigations on the condensate and 
flue gas systems have thus far been limited to compara- 
tive analyses of the liquor vapor condensates. The 
analyses are given in Table I. 


PROBLEMS IN THE LIQUOR SYSTEM 


It seems to be fully evident that a change to stainless 
material can eliminate the corrosion problems. How- 
ever, it isa rather expensive matter, even if in most parts 
of the equipment in the sulphate pulp mills, the mate- 
rial can be of the lowest quality—i.e., with about 13% 
chromium—and such material cannot be used every- 
where. The change would, in many cases, be econ- 
omical. Experience indicates that a cheaper solution 
might be obtained by the use of a more suitable com- 
position of the usual plate material. These thoughts 
are primarily the result or the rather common opinion 
that the old Pintsch digesters have resisted corrosion 
better than those manufactured in more recent times. 

In order to make these matters clear the Metal- 
lurgical Institute was asked for comparative analyses of 
plate material from a Pintsch digester and from a mod- 
ern digester (manufactured in 1941). The tests in- 
cluded metallographic examination, determination of 
hardness, and chemical analyses. The metallographic 
investigation showed no difference. The grain size 
was estimated to be 12 for both specimens (measured 
with the J. K. M. scale). The hardness of the Pintsch 
digester plate was 131 Hb and of the modern digester 


ee 145 Hb. The chemical analysis gave the following 
result: 


Pintsch digester Modern digester 


Co) “Ont 0.11 
S1,% 0.005 0.14 
Mn, % 0.42 0.46 
Cu, % 0.11 0.06 
P, % 0.033 0.038 
S, % 0.038 0.038 


From this evidence the head of the Metallurgical 
Institute, Professor EK. Rudberg, concluded that the 
modern digester is manufactured from case-hardened 


204 


material and the Pintsch digester from material that — 
has not been case hardened. The possible difference in | 


corrosion resistance would then be related to the differ- jj 


ence in the percentages of silicon and copper. 2 || 
However, the old Pintsch digesters were usually of . 
the rotary type, whereas the modern digesters are 


vertical and are equipped with circulation systems. | 
This raises the question: is this difference in digestion — | 


method the cause of at least some of the dissimilarities? 
Plate material from both of the above mentioned di- 
gesters was available at Delary and some experiments 
were started there immediately. Specimens of plate 
from both digesters were placed on welded bolts opposite | 
the liquor inlet in the bottom cone of a digester with a | 
circulation system. A considerable loss in weight of 


these specimens could be observed after 2 weeks. The — | 


results are given below. 


Pintsch Modern 

digester dig2zster 
Loss im weight after 12 days, % 1.6 3.8 
Loss in g./sq. m. per cooking cycle 15.4 PAL 

Loss in g./sq. m. per hour Be Hi 3.20 
Loss in weight after 120 days, % 17.4 39.6 
Loss in g./sq. m. per cooking cycle 15,2 17.6 
Loss in g./sq. m. per hour 2.69 3.8 


These values agree rather well with the corrosion 
measured on digester plates in a regular cooking opera- 
tion. It is about 3 mm. per year or 3.3 sq.m. per hour. 
As it appears in Fig. 4, similar results were obtained 
in the comparative laboratory tests described above. 

Those tests show that there is a noticeable difference 
between the plate materials from the Pintsch digester 
and the modern digester. However, the difference is not 
as great as would be expected, nor does it seem to be a 
sufficient explanation for the difference in the observed 
corrosion. The conclusion may be drawn from these 
tests that the main reason for difference in the corrosion 
is to be found in the method of digestion. It is the 
sulphide content, the temperature, and the speed of the 
liquor which are most important. 

In spite of this, we did not discard the idea of finding 
a proper composition of the plate without resorting to 
stainless steel. Because of the conclusions of Professor 
Rudberg, we decided to investigate the importance of 
the percentage of silicon. 

Plate specimens were made with different percentages 
of silicon, manganese, sulphur, copper, and_ nickel. 
These specimens were tested in the laboratory, and in 
digesters with circulation systems at Delary; in two 
mills in the liquor system of the evaporation units and 
finally in two mills in the liquor-vapor condensate 


Water gas welded Pintsch digester 


loss of —— —New welded digester 


Oxide films destroyed before start of experiment Zs 


) 5 10 15 Days 


Fig. 4. Corrosion in white liquor of plate from Pintsch 
digester and digester made in 1941 
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The rugged simplicity of design of the Jones 
FIBRE-MASTER, its high capacity, ease of 
operation and disassembly, already have 
earned widespread attention for this latest 
member of the Jones family of quality stock 
preparation machines. 


MASTER 


The FIBRE-MASTER duplicates the im- 
proved stock control, the flexibility and econ- 
omy, of the Jones High-Speed Refiner, with 
a capacity of more than twice the tonnage 
of the smaller machine. Ask your Jones 
representative, or write us direct for details. 


E. D. Jones & Sons Company, Pittsfield, Mass. 
/BUILDERS OF QUALITY STOCK PREPARATION MACHINERY 


Cut HOURS from your beating cycle 


The unique 4-way pulping action of the PULP- 
MASTER provides complete disintegration of 
new pulp, wastepaper and even wetstrength 


papers in 10 to 40 minutes, 

A New England mill reports: “We operate 
our Pulp-Master . . . primarily as a stock 
breaker . . . with stock of high consistency — 
514% to 7%. The Pulp-Master has reduced 
our beating cycle for all types of stock.” 

Available in four sizes: for batch or continu- 
ous operation. Write for Bulletin EDJ-1019B, 


or ask your Jones representative. 
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Table II. Corrosion in Different Evaporator Rooms 


Sample SS 1¢ SS 34 R2 R4 RAG R Aa D 2b 
Analysis, %: are 
10 0.06 0.16 0.15 0.15 0.15 : 
5; ee ae 0.15 0.14 0.20 0.08 0.01 | 
Mn ~ 0.57 ORDz, Ona OSD 0.27 : 
Cr 133,25) = ee: ve soe - a 
S| i 0.029 0.025 0.019 0.024 0.011 
12 0.003 0.009 0.026 0.030 0.008 
Cu 0.10 0.09 OR25 0.06 0.08 
TaD. iene e 0.004 0.005 0.20 0.23 0.19 0.26 Onzi 
Mill G g./sq. m./hr. 0 0 3.86 4.15 3.34 4.48 
‘orrosl ] j , lensate: 
SRG renner aaa ees 0) 0.006 0.93 0.87 0.82 0.76 0.96 
Mill G g./sq. m./hr. 0 0 0.65 Ona 0.52 0.74 i. 


a Common steam pipe. 

b Steel pipe. 

© Stainless steel 1 (13.5% Cr). ; 

d Stainless steel 3 (18% Cr, 8% Ni). H : , 

€ Samples suspended in the bottom of the evaporator effect from which the thickest liquor comes, 


system. It appears from the results in Table II, that indicate that, after heating to about 200°C., it is also 


the practical tests did not give a positive answer to our possible to weld thicker pieces. 
first question. Only the stainless qualities seemed to A new series of tests were started with plate made by 
show good resistance. the Hagfors Jairnverk steel works. The specimens were 

The same result was obtained from the laboratory made with larger variations. Cobalt-alloyed plate was 
tests at Delary (Table III). However, these tests included in addition to those containing low percentages 
showed another matter of interest. They were started of nickel. The materials were tested in 60% black 
when the old recovery unit, equipped with disk evapora- liquor in the evaporation units at Ostrand in the © 
tors and rotary furnaces, was still in use. They were circulation pipe line of a digester, in the liquor-vapor 
continued during and after the start of a new recovery condensate system of the evaporation units at Skutskar 
furnace with an injection unit, electro filter, and mul- and in the laboratory, in a heat exchanger in the digester 
tiple evaporation. The tests gave a rather clear building, in the electro filter, in the liquor system of the 
picture of the way in which corrosion by white liquor evaporation units, and partly also in the liquor-vapor 
increases with the higher sulphidity obtained by the new condensate system at Delary. The results appear in° 
recovery furnace. The data are given in Table III. Tabie IV. 

The variations in the composition of the different In the liquor systems these tests gave very good evi- 
plate specimens were too small to be used as depend- dence of the influence of silicon. Starting those tests 
able evidence regarding the importance of the different with Ky, in the digester building at Delary, one may 
alloy constituents. Only the tests on nickel in the obtain a good idea of the life of different materials. 
digesters showed its beneficial influence. The addition The specimen Ky, was identical with the digester plate 
of 5% nickel resulted in a considerably higher resistance. used in the earlier experiments and was taken from a 
Unfortunately, the presence of nickel impairs the weld- new digester manufactured in 1941. 
ing properties of the material. According to welding Manganese does not seem to have an appreciable 
experts, materials with less than 2.5% Ni are easy to influence on the resistance against white liquor. On 
weld. At higher percentages, cracks may form in the the other hand silicon seems to have destructive action. 
welded seams. With 5% nickel materials with thick- An increase in the percentage of silicon to 0.99% re- 


nesses below 5 mm. can probably be welded. Tests duces the already short life of the plate by half; the 


Table III. Corrosion of Different Steels in Laboratory and in the Mill 


Sample 36 48 44 66 67 81 & Ni 
Analysis, %: 
c Onl 0.09 Oml2 0.16 0.14 0.14 
o 0.24 0.03 Traces Traces Traces Traces 
ala 0.22 0.16 0.44 0.42 0.45 0.36 
3 a? ae 0.033 0.043 0.041 0.039 
a aris Bei 0.005 0.012 0.016 0.012 
_ ey. see 0.15 0.16 0.18 0.20 aa 
I. Laboratory test in white liquor from old type recoy- bs = a a / — oe 
A ery oy Sulphide 26-29%. : 
Jorrosion, g./sq. m./hr. 0.733 0.640 1 | 
II. Laboratory test in white liquor from new recovery a he "hee ae oe | 
system. : 
(a) Cue 29-34% 
Jorrosion, g./sq. m./hr. 0.850 0.687 0.810 0.875 1.12 
Increase compared with test I i ee ee 
(b) Sulphite ae doe es +16% +7.3% +14% +8% +82% Spl +46% 
Jorrosion in g./sq. m./hr. 0.938 0.655 0.902 0.925 
Increase compared with test I 28 ¢ ' é Bo a, ee 
IMI. Working test in digester with circulating system pee Soe oye gee ieee TONE a 
made at the same time as laboratory test I. Cor- ; 
rosion in g./sq. m./hr. 3.15 2.36 2 1.78 Ol 1.58 0.31 
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THE FUTURE OF YOUR PRODUCT IS IN 


strengthen 
your paper 


with the 


resins 


Who gets the blame when your customers’ customers complain 
about paper bags that burst when wet? And who loses business? 


The cheapest and simplest way to make better paper, and to safe- 
guard and widen your markets, is to wet-strengthen your paper 
now with the UrormitE resins. The cost is lw—only $4 per ton 


{{f5—for enzyme conversion of paper. Results may astonish you—wet Mullen values up 
of starch. 300%, dry Mullen and fold values increased 10% to 30%, better 
for effective pitch control—a dis- wet rub and scuff resistance, and wet and dry tensile. All 


persing agent for pigments. hout rent t - ; 
: ’ without pretreatment, specia! equipment or i i 
-—-Surface-active agents with a score P 2 BE ia crepeaa) ene 


of uses in paper manufacture—defoam- 
ing, absorbency control, in caustic ; 
cooking of cotton fiber, as a dispersing strength is yours for the asking. If you make bags, towels, 


agent for pigments and metallic soaps, reproduction or printin : 
: apers, glassine, grease-pr . 
emulsion-type coatings. a ue & Papersscs »g Pp oof wrap 


Full technical information on the Urormire resins for wet- 


ings, or twisting tiss 
—Reducing agents for strip- ss 2 ee.PCk the facts today. 


ping color from rag stock or for bleach- 
ing pulp. 
Deodorants for paperboard and 
glue bactericides. CHEMICALS FOR INDUSTRY 


Urormite, RuozymeE, TamMoL, TriToN, HyamineE are trade- 
marks, Reg. U.S. Pat. Off. and in principal foreign countries 


ROHM <¢ HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square Philcdelphia 5, Pa. 


The Resinous Products Division was formerly The Resinous Products & Chemical Company 
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While it is true that quality reproduction can 
only be achieved when paper, ink and press 
conditions are compatible, paper is the dom- 
inant factor—and paper coating can largely 
determine results. 


Sub-standard coating, therefore, is a sure 
way to customer dissatisfaction —and profitless 
operation for you. 


Nopco* offers a number of products that 
have been specially developed to eliminate 
coating defects such as pinholes, fish eyes, 
uneven pigment distribution and dusting. 
These outstanding chemicals enable you con- 
sistently to obtain a finisned sheet that insures 
ready consumer acceptance, wins repeat bus- 
iness, builds sales. Examples are: 


NOPCO ESIi—for control of foam in coating 
compositions. Improves flow and_ brushing 
characteristics when used with starch, casein 
or other adhesives. Enhances brightness and 
gloss. Gives uniform smoothness to final coat- 
ing. Reduces dusting on the supercalender. 
Improves fold—minimizes cracking and flaking. 
Available in 55-gallon drums. 


NOPCO 1497-B—for use as a defoamer in 
coating compositions which employ casein or 
other proteins as binder or adhesive. If 
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added to adhesive after it has been solubilized 
by alkali, but before clay and color are added, 
Nopco 1497-B inhibits foam formation. If di- 
luted with water and added to coating mix on 
coating machine, this Nopco product proves an 
effective foam killer. Available in 425-Ib. barrels. 


NOPCO 1600-B — for all general defoaming 
and leveling requirements. Works well with col- 
ored coatings. Nopco’s strict system of manu- 
facturing checks and controls assures absolute 
uniformity. Available in 55-gallon drums. 


NOPCO 1400-B—for addition to paper machine 
coating when starch adhesive is used. Imparts 
water repellency. Prevents dusting —thereby re- 
ducing need for frequent washing of calender 
rolls. Available in 425-Ib. barrels. 


NOPCO SOAP-R — for plasticizing or lubricating 
the coating color. A high quality, low titre soap. 
Available in 80-lb. multiwall bags and 150-Ib. 
barrels. 


Full information about these products, and 
other Nopco paper chemicals for use in all pha- 
ses of paper and paper board manufacture, is 
yours for the asking. In addition, our Technical 
Service Department is ready at all times to help 
you solve your production problems. Profit by 
writing us today. 


*Reg. U. S. Pat. Off. 
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corrosion would increase to between 6 and 7 mm. a year. 
With 3.92% silicon the corrosion increased 3.5 times 
which would mean a corrosion of no less than about 11 
mm. a year at the most exposed place in the digesters. 

Nickel and cobalt seem to have about the same influ- 
ence. The specimen with 2% cobalt is evidently not as 
good as the corresponding nickel material but this 
may be due to the higher silicon content. W ith 
1% cobalt the life of the plate was increased about two 
times and at 2% to more than ten times the original 
life. Higher percentages give still better results. 
However, cobalt alloys may be too expensive and the use 
of nickel alloys is to a certain degree limited by the 
welding difficulties. For pipes, pump bodies, and 
cast parts of other kinds, one should be able to use 
materials with 5% nickel without any disadvantage. 
As already mentioned, materials thicker than 5 mm. 
should not be used unless special precautions are taken 
during welding. 

These tests give an indication of the corrosion in 
different places in the mills, and of the corrosions in 
different mills. 

The cost of nickel alloys, when compared with carbon 
steel, is not so high as to prevent its use, particularly 
because of its increased corrosion resistance. If the 
price of the pipes of nonalloy material is equal to 100, 
the same pipes with 1% nickel are said to cost 138, 
with 2% nickel 142, and with 5% nickel 166. The 
corresponding price of stainless steel with 13.5% chrom- 
ium is 360 and with 18% chromium + 8% nickel is 560. 

The material problem in the flue gas and liquor 
vapor condensate systems does not appear to be solved 
by the use of any of the materials tested (Fig. 7). _How- 
ever, the electro filter aluminum plate showed a remark- 
able resistance and seems to be the proper material to 
be used in this place. The qualification is that no con- 
densate is formed. 


PROTECTION OF EXISTING PLATE MATERIAL 


When the second question was raised we had several 
surface coverings in mind. In fact, in February, 1948 
experiments with spray coating and with stainless 
material were tried desperately in order to save a 
digester. This digester was installed in 1943 and the 
corrosion in the bottom cone since that time has been 
3.1 mm. each year. 


At several times we hesitated to use the more noble 
materials in contact with iron, because it might cause 
increased galvanic corrosion by the liquors. Therefore, 
one of the most important tasks was a study of this 
situation. This is important not only for surface 
coatings but also for all other uses of stainless steel in 
the sulphate pulp mills. 

Since the stainless steels lie on the positive side of iron 
in the electromotive series, it would be quite natural if 
galvanic corrosion was obtained on the iron. From 
voltage measurements between digester plate and stain- 
less plate in white liquor (Table V), it appeared that in 
this case the potential difference was considerably lower 
than in usual electrolytes. The galvanic currents 
were so slight that hardly any corrosion could be caused 
by them. On the other hand, voltage measurements 
between digester plate and sprayed stainless material 
gave quite different voltages and current intensities 
than were observed in the measurements with stainless 
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plate. This is shown in Table V. It was also observed 
that the voltage and the current intensities were con- 
siderably higher with the sprayed material than with 
the same material in the form of wire. Judging from 
experiences in other fields, the risk of galvanic corrosion 
ought to be considerably greater with the use of the 
sprayed material than when using ordinary stainless 
plate. 


Table V. Potential Measurements in White Liquor and 
Black Liquor 


Volt Ampere 


In White liquor: 


Stainless 18-8 plate OE 0.0009 

Sprayed metal 1 0.25 0.11 

Thread metal 1 0.01 

Sprayed metal 2 0.45 0.23 

Sprayed metal 3 0.35 0.03 

Thread metal 3 Dealt 

Plate with 5% Ni 0.30 0.07 
In Black liquor 15 °Beé: 

Stainless 18-8 plate 0.12 0.0008 

Sprayed metal 1 0.17 0.0042 

Sprayed metal 2 0.20 0.020 
In Black liquor about 35 °Be: 

Sprayed metal 1 0.21 0.0073 


Oxide films on the digester plate were destroyed with HCl. Inall tests the 
digester plate was negative and was measured against the materials given in 
the table. 


In order to investigate these conditions, the following 
experiment was performed in the laboratory: 

Two specimens were taken from the same digester 
plate as in earlier tests. The oxide film was destroyed 
with hydrochloric acid. One specimen was placed in a 
glass beaker containing white liquor and the other 
specimen was placed in contact with a plate of sprayed 
stainless steel (in a second beaker containing white 
liquor. The white liquor was renewed twice daily. 
In both tests the same rapid formation of iron sulphide 
was obtained as in earlier experiments. However, 
after three days, the formation of iron sulphide ceased 
entirely in the test in which the iron plate was in contact 
with the sprayed stainless plate. In the test with a 
single piece of iron, the corrosion continued at the same 
rate. After 19 days the sprayed stainless plate was 
removed, so that only the iron plate was in the white 
liquor. The formation of iron sulphide began after 18 
additional days and the corrosion proceeded at the 
same rate as in the other test (Fig. 5). 


loss of 
weight 


grs/m 
500 


Oxide films destroyed before start of experiment. 


with sprayed stainles 
steel, 


Alone in white liquor. 


16 20 24 28 32 36 40 4% Days 


Fig. 5. Corrosion of steel in contact with sprayed stainless 
steel 


This proved that in the galvanic couple formed by 
the digester plate and the sprayed stainless sheet iron 
there is a deposit formed on the digester plate which 
acts as an anode. The protecting deposit remains some 
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Nico 71 not only positively eliminates foam and bubble 
formation in paper machine systems without affecting the furnish, 
but it also stays in the water. This means that remarkably small 
dosages of 71 efficiently prevent foam overflows, wadding, uneven 
caliper and other foam difficulties. Churning of Jordans, action of 


stock pumps and the flow of stock—the very things that cause foam- 
ing in untreated systems—all' promote better action of Nalco 71! 
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Fig. 6. Effect of galvanic currents on corrosion in white 
liquor 


time after the circuit is disconnected. The experiment 
has been repeated several times with the same result 
(Fig. 6). 

These tests show that, with the liquor used, there is no 
risk of galvanic corrosion in the liquor system. On the 
contrary, the results indicate that it is rather an advan- 
tage to form galvanic circuits in white liquor in which 
the plate to be protected is the negative pole. The 
greater the difference in voltage, the more advantageous 
the results. 

This is exactly the reverse of the conditions in steam 
boilers and the like. In these cases one uses galvanic 
circuits for corrosion protection. However, one must 
select a material which lies on the negative side of iron 
in the electromotive series (usually zine or aluminum). 
The Cumberland method is also contrary to the method 
indicated by the above experiments. In the Cumber- 
land method the plate to be protected is connected to 
the negative pole of a direct current source. 

In order to obtain additional evidence regarding the 
correctness of these conclusions, the plate specimen in 
white liquor was connected to the positive pole of a 
direct current source. A rod of the spray metal was 
connected to the negative pole. The white liquor was 
changed twice a day. During the first day a slight 
loss in weight was found which then ceased. The 
specimen had the same weight during the rest of the 
test (14 days). As would be expected, the same pro- 
tection was obtained by a connection to a direct current 
source. 

The experiments with spray covering started in 
February, 1948, confirmed these conclusions. The 
possibilities of metallizing, did not appear too promis- 
ing because the coating came loose within a short time 
when used over large surfaces. We assumed that the 
insufficient adhesion was due to an imperfect cleaning 
previous to the coating. In fact, the whole work with 
the coating had to be done in the limited time which 
was available during a Sunday in order not to disturb 
the ordinary operations. Nevertheless, about 25% 
of the covering remained after 8 months. The test 
borings made by the Steam Boiler Association, showed 
that no corrosion had occurred in the bottom of the 
digester during this time. Even where the metal 
covering had become loosened after 1 week, the thick- 
ness of the plate remained unchanged. In another di- 
gester which was not spray covered on the bottom, the 
corrosion during the same time was 2 mm. or the same as 
that found earlier—i.e., 3 mm. a year. 

The experiment with spray covering was repeated 
with another digester in June, 1948. A 700-mm. wide 
region was covered just under the drain plates in the 
cylindrical part of the digester. After the bottom cone 
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had been replaced, this part was the weakest section of 
the digester. The cleaning was carefully done, which 
was evidently the reason that the covering adhered 
much better to the plate. This covering is still intact 
after 14 months. The improved strength is due in part 
to the decreased mechanical stresses. 

A week after the spray covering had been installed, a 
thin deposit could be observed throughout the whole 
digester with exception of the sprayed part. It made 
the digester look moist. This deposit gave, after in- 
cineration, 27% Si, 21.7% Al,O3, and 32.2% CaO. The 
same deposit was obtained on test specimens suspended 
in the bottom of the digester. 

There was also a deposit on the sprayed surface but it 
was of quite another character. It looked like the 
normal incrustations obtained in the circulation pipe 
lines and heat exchangers and, like them, consisted of 
calcium carbonate. This lime deposit gradually in- 
creased, as a result of which the galvanic circuit soon 
disappeared and the deposit impeded the favorable 
galvanic precipitation. After some weeks, holes could 
be observed in the deposit on the digester plate and 
after eight weeks the deposit had completely dis- 
appeared. The corrosion of the test specimens again 
reached the same value as earlier observed in the bottom 
cone. 

In 1931, Professor Carl Bennedichs published in 
Svensk Papperstidning the results of numerous investi- 
gations over the nonuniform attacks on sulphate pulp 
digesters. He came to the conclusion that these 
attacks are not caused by any heterogenity in the plate 
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Fig. 7. Comparison of corrosion in white liquor from old 

and new recovery plants. (The tests are made in labora- 
tory.) 
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Georgia mill uses Horton* structures 
In expanding capacity 


The St. Mary’s Kraft Corporation recently ex- 
panded the pulp producing capacity of its mill at 
St. Mary’s, Georgia, from 250 to 500 tons per day— 
an increase of 100 per cent. The mill converts slash 
pine into pulp and manufactures kraft paper for 
shipping sacks, wrapping and other paper products. 

Horton* steel plate structures were used exten- 
sively in this expansion program. We furnished 
eight digesters, several liquor storage tanks, a 
15,000-bb]. fuel oil tank, a chip tank, a blow tank, 
a salt cake tank and a lime storage tank. 

An extensive installation like this proves that we 
know how to build the specialized processing equip- 


100 per cen 


ment and storage tanks used at paper mills. When 
you decide to expand or modernize for efficiency, 
consider the services we offer the paper industry. 
Our shops do welding, x-raying, and stress-relieving 
to code requirements. Corrosion-resistant linings 
can be furnished. Our five plants are located to 
give you prompt service. Write our nearest office for 
a quotation when you need storage tanks, digesters, 
or other heavy steel plate work. 


Two of the Horton* structures installed in connection with the expan- 
sion of the St. Mary's Kraft Corporation mill at St. Mary's, Georgia, 
are shown above. They are (left) 28-ft. diam. by 16-ft. salt cake storage 
tank and (right) 12-ft. diam. by 10-ft. lime storage tank 


eas 


* Trade name for products built by the 


CHICAGO BRIDGE &« IRON COMPANY 


Dee 5.2 Wis Healey Buildin Detroit, 26................1548 Lafayette Building Philadelphia, 3 1642—1700 Walnut Street Building 
Srminaen Lhe taenoraceeree ia “41543 North. 50th Street Havana ec ...-402 Abreu Building Salt Lake City, 4 562 West 17th South Street 
Boston, 10............1057—201 Devonshire Street Houston, 2..... 2156 National Standard Building San Francisco, 4 1538—200 Buch Street 
(qT Coe kun tencict oe ee 2140 McCormick Building Los Angeles, 17 1550 General Petroleum Building Seattle, 1 1362 Henry Building 
Cleve ‘and, 5 Ae .. .2238 Guildhall Building New York, 6... 3324—165 Broadway Building Tulsa, 3 1645 Hunt Building 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. In Canada: HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT 
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Table VI. Corrosion in White Liquor from Different Mills 
Aas gets Corrosion ae the sini ve wee with 
at j white iquor——_—_—— | t eel g./sq. m./hr. 
Mill Halon gh ee ass g/g 0 tet a ee 
047 0.039 
A Old recovery system 22.3 100.0 39.8 0.43 0.0 
B Old recovery system 34.9 108.5 34.9 5.87 4.86 TOR 
C New recovery system J MW 44.4 102.2 50.0 1.96 1.90 pee 
D_ New recovery system JMW 23.6 85.1 43.5 3.59 3.50 seo 
E New recovery system Tomlinson 37.7 114.6 39.7 4.10 oO; 0 tee 
F New recovery system Tomlinson 221 85.0 37.9 1.94 2.62 ; 
material. He thought that the plate is normally pro- easily to the surface. Also on the spot-covered surface 


tected by a coating which, when broken off or washed 
away, exposed surfaces which are then attacked by the 
liquor. 

The above-mentioned experiments in Delary com- 
plete these investigations. They indicate the condi- 
tions of the formation of the protective coating which 
Professor Bennedichs considered to be of decisive 
importance for the resistance of the plate to corrosion 
by the liquor. Moreover, they present a possible 
explanation for the different kinds of corrosions which 
occur in the different mills or in the same mill. 

On the basis of the test results, it can be stated that it 
is possible to obtain a protection of existing plate mate- 
rial against corrosion on the liquor side, by means of 
galvanic currents, or by connection to a current source. 
An explanation of this might be that the silicic acid in 
the liquors is deposited on the anode and protects it 
against further attack. 

We now asked the question: will the decreased 
content of silicic acid in white liquor, which follows from 
the new recovery furnaces and the spray unit, reduce 
the possibilities of galvanic protection? It appears 
from Fig. 7 that this seems to be the fact. 

It is evident from the figure that an addition of silicic 
acid reduces the corrosion in the galvanic circuit to the 
same extent as in the liquor from the old recovery 
furnace. ‘The silicic acid content of the liquor need not 
depend only on the conditions in the recovery system, 
but may also be influenced by the content of silicic acid 
in the lime and wood. These questions will be investi- 
gated further, as well as the importance of other con- 
stituents in the liquor. It may be stated that the 
liquor must contain a sufficient percentage of silica or 
other compounds, acting as anodic inhibitors, if com- 
plete protection is to be obtained by the galvanic 
method. 

As a first step in our investigations of the composition 
of the white liquor for corrosion, the digester plate 
used in the earlier experiments was tested in the white 
liquors at different mills. At the same time tests have 
been carried out on the same plate, spot coated with a 
more resistant material in order to discover the possibil- 
ities of galvanic protection in different liquors. Ac- 
cording to Table VI, the tests have confirmed the above 
conclusions. At the mills which have not yet changed 
to modern recovery furnaces, and at some of the mills 
with spray units, the corrosion could be stopped by 
galvanic means in the laboratory. 

The tests with spraying and spot covering in the mill 
work have been continued at Delary. It appeared that 
the spraying and the spot coating have certain operating 
disadvantages . which makes it difficult to obtain a 
lasting protection. 

First, the spray-coated surface is very porous. Be- 
cause of this, the precipitated calcium carbonate adheres 
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the calcium carbonate is precipitated on the “noble” 
points and the galvanic circuit disappears rather soon. 

Secondly, there are great difficulties in making spray 
coatings adhere satisfactorily to the base. 
sion is obtained more easily if the surface to be covered is 
rough. This is unfortunately not the case in digesters 
and the other vessels which one wants to protect in the 
sulphate mills. Therefore, it may be difficult to achieve 
a sufficient and durable protection by this method at 
the places where the mechanical stresses are great— 
e.g., in the bottom of the digester and other places. 
However, the drain plates in the digesters, the heat 
exchangers, and the evaporation units may be protected 
by spray coating. The same thing is true for the 
machine parts which can easily be provided with a 
rough surface to which the covering will adhere well. 

With spot coating (fusebound) it may be possible to 
obtain good adhesion for the spray coating but it will 
be a very expensive method to protect large surfaces. 
However, it will undoubtedly be possible to obtain 
good protection for smaller surfaces. In any case, it 
will be much cheaper than to cover plates which are 
severely corroded by welding. The latter method is 
used in some Swedish mills. 

Tests were also run to investigate an economical 
method of connecting the parts to be protected to a 
direct current source. 

Welding of stainless steel plate onto the exposed areas 
will not give the same strong galvanic effect as spray 
coating, but it has the advantage that the lime deposit 
does not adhere as firmly. In this manner one mill has 
been able to protect a digester against continued 
attack. The corrosion had been very bad at the bottom. 
The bottom cone, therefore, was lined with welded 
stainless steel plate. It appeared later that the cor- 
rosion in the other parts of the digester was also dimin- 
ished. The explanation is given by the above men- 
tioned experiments at Delary. With the use of stainless 
steel plate the joint to the plate, which is to be pro- 
tected, must be so strong that the liquor cannot pene- 
trate between the plates, otherwise, slot corrosion may 
occur with the same unpleasant surprise that most 
owners of riveted digesters have encountered. 

The results of the experiments open wider perspec- 
tives. One can, of course, with good reason speculate 
on the manufacture of new apparatus of different mate- 
rials for the liquor system. The most exposed parts 
should be made of more resistant materials. The 
possibilities are limited, however, because the coeffici- 
ents of thermal expansion of the two materials must not 
deviate appreciably from each other. In any case, one 
need not hesitate to use materials with a larger resistance 
against corrosion at the exposed places in the liquor 
system of sulphate pulp mills. 

The investigations of the flue gas and condensate 
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systems have not been concluded. We may expect 
’ galvanic corrosion from the condensate side by the use 
of, e.g., stainless steel tubes in the evaporation units or 
in the digester. 

Many years of experience of several mills do not 
indicate any difficulties in this respect. On the con- 
trary, they seem to have observed less corrosion and 
they have found some advantages which would make the 
use of stainless steel tubes advisable. Thus one ob- 
tains with stainless steel tubes an improved heat trans- 
fer rate in the evaporation units which use liquor vapor. 
Certainly, the heat transfer coefficient is better with 
new carbon steel tubes than with stainless steel tubes. 
However, the carbon steel tubes are attacked by the 
liquor vapor and deposits are soon formed on the tubes. 
These deposits decrease the heat transfer coefficients 
considerably and cause great difficulties in cleaning. 
On the other hand, the stainless tubes remain shiny. 


At Delary we tried to measure the heat transfer 
coefficient for stainless steel tubes and carbon steel tubes 
after use for some months. Under the same working 
conditions there was obtained for carbon steel tubes a 
K-value of about 500 and for stainless steel tubes a 
K-value of about 900. This considerable improvement, 
which evidently is possible, must be considered in econ- 
omical calculations of the potentiality to exchange 
carbon steel tubes for stainless ones. 


It would also be reasonable to plate one side of the 
carbon steel tubes with nickel or chromium. Accord- 
ing to the literature in this field, good results have been 
obtained in the United States by this method. Experi- 
ments at Skutskaér showed, unfortunately, that the 
nickel plating is not resistant to corrosion in the liquor 
vapor system. With present prices chromium plating 
is considerably more expensive than stainless steel 
tubes. The behavior of nickel plating in the liquor 
system has not been studied. It should be possible by 
this method to procure a proper protection of the effects 
in which the liquor steam condensate is absent, which 
is the motivating force in the use of stainless steel tubes. 


REDUCTION OF CORROSIVE EFFECT OF LIQUORS 
AND CONDENSATES 

At the sulphate mill of Norrsundet we have obtained 
information about the effect of the oxidation of the 
liquor on the corrosion of black liquor. This was the 
origin of the first efforts of the corrosion committee 
in order to get an answer to our third question. Before 
the oxidation of the liquor by the Bergstrém-Trobeck 
method, the life of the most exposed carbon steel tubes 
in the evaporation units was 2 years and 7 months. 
Since oxidation of the liquor has been practised, carbon 
steel tubes have been used for a period of 7 years and 
still have not been changed. 


This result has been verified by experiments at the 
sulphate mill of Ostrand. The experiments were per- 
formed in the circulating black liquor of a film evapora- 
tor at 125°C. and 58% dry content. They show that 
the corrosion in the tubes is reduced from 14 to 2 ke. 
per sq. m. a year when the sulphur content in the in- 
coming liquor (20 to 30% dry content) is reduced by 
oxidation to less than 2.5 gram Na,O per liter. The 
heat transfer coefficient was not changed by the oxida- 
tion, nor could any changes be found in the viscosity 
or the elementary analysis of the black liquor. 
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Thus far the experiments show that the corrosion in 
the liquor system can be reduced considerably by oxida- 
tion of the black liquor. It is believed that oxidation 
of the liquor will decrease corrosion in the condensate 
system. 

In the white liquor and the green liquor systems, 
however, corrosion will probably be increased by oxida- 
tion of the black liquor. In fact, this is followed by an 
increase in the sulphur content which, as regards the 
quality of the pulp, is an advantage. The oxidation of 
green liquor or white liquor can never be considered 
because it lowers the content of the desired sulphide. 
In order to protect against corrosion in this phase, the 
most effective method until now seems to be the selec- 
tion of the proper material, and protection with the help 
of the galvanic currents related above. 

However, we should not overlook the possibilities of 
reducing the corrosive effect of the liquors by using the 
proper composition. The marked difference in the 
corrosion of concentrated black liquor, measured at 
Ostrand (14 kg. per sq. m. per year at a dry content of 
58%) and at Delary (from Table IV, 0.8 kg. per sq. m. 
per year at a dry content of 60 to 62%), and the tests 
made on the liquors of different mills, all indicate dis- 
similarities in the composition of the liquors from dif- 
ferent mills, which cannot be determined from the ordin- 
ary control analyses. Differences in the heat condi- 


tions and in the speeds of the liquors may be the origin 


of varying corrosion troubles at the different mills. 
It would be valuable to investigate the importance of 
the liquor composition, the speed of the liquor, and the 
temperature. As a first step in this direction the com- 
mittee has requested all the sulphate pulp mills in the 
country to analyse their liquors and condensates ac- 
cord ing to uniform methods. The results appear in 
Table I. 


CONCLUSIONS 


The work of the committee has led to the following 
conclusions: 

1. The corrosion in the liquor systems of sulphate 
pulp mills depends mainly on the formation of iron 
sulphide and is caused by sulphide in the liquors. 

2. Silicon makes the iron less resistant to corrosion 
in the liquor system. Even a small content of nickel 
improves the resistance. 

3. There is no danger of galvanic corrosion in the 
liquor system with the investigated liquors, as long 
as the liquor is circulating. 

4. Existing plate materials can be protected by the 
help of galvanic currents or connection to direct current. 
The amount of silicic acid and other inhibitors in the 
liquors, however, is important. On most exposed areas, 
i.e., Where the concentration, the speed and the tem- 
perature of the liquor have maximal values, this pro- 
tection is best obtained by the insertion of sheets or 
tubes of stainless material or by spray coating with 
similar materials. 

5. The heat transfer can be improved by the use of 
stainless steel tubes in the evaporators effects which are 
heated by liquor vapor. 

6. Tests in the liquors from different mills indicate 
that an appropriate composition of the liquors may re- 
duce existing corrosion. These experiments are not yet 
concluded. 
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Here’s the New 


With it you can: 


* Evaluate Waste Paper and Pulp 

* Recognize Wet Strength 

* Determine Shrinkage in Waste Paper 
* Establish Dirt Count on Pulp 

* Match Colors (two minutes) 

* Test Mixtures of Stock 


HE DynoPulper uses 
two opposed Dyno- 
Pellers (described below) 


in a cylindrical horizon- 
tal vat. The revolving 
DynoPellers quickly disintegrate the stock and 
completely separate each fibre from its neighbor. 


With the Laboratory DynoPulper you can per- 
form many experiments at low cost. Results may 
be readily duplicated on production machines in 


mill operation. 


DYNOMIZING the stock in the DynoPulper 


may be accomplished by several different methods 


The DynoPeller 


is the heart of all DynoMachines. 
Its concave face is lined with zough, 
hard carbide particles. As the Dyno- 
Peller rotates it causes a suction at its 
center that pulls the stock towards it. 
Centrifugal force then causes the stock 
to flow rapidly over the rough carbide 
particles. This effective dynomizing 
action completely disintegrates the 
stock .. . separating each fibre from 
its neighbor while maintaining its 
original length. 
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& Model 3 SP Stainless Steel 
Laboratory DynoPulper. Can 
be used under pressure. 


Model 3 Laboratory Dyno- 
Pulper with Plexiglass Vat. 


depending on the kind of stock being processed. 
Cold water, hot water and steam pressure may be 
used separately or in various combinations to 
efficiently disintegrate every type of stock includ- 
ing wet strength papers . . . and with sparing use 
of chemicals. nee 


Dynomized fibres are strong and free, and the 
original fibre length is maintained. The fibres are 
ideally prepared for de-inking. 


Send for additional information 


TER.1, MASS. 


RB 
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KAOLIN CLAY FACTS...for Paper Makers 


NUMBER 4 OF A SERIES FROM THE J. M. HUBER CORPORATION LABORATORIES 


TESTS SHOW HOW CALENDERING REDUCES BRIGHTNESS 
OF COATED PAPER SURFACES. An uncalendered coating sur- 
face possesses the lowest gloss and the highest brightness. Calen- 
dering reduces the brightness but enhances the polish or gloss 
of the surface. In the Huber Laboratory surfaces treated with 
Hydratex and Special Hydratex clays were calendered to give differ- 
ent degrees of gloss as determined on the Bausch and Lomb 
glossmeter, and then tested for brightness with the General Electric 
Reflection Meter. The accompanying graph shows how bright- 
ness decreases with increased gloss. Both Hydratex and Special 
Hydratex ate Huber coating Clays. In Hydratex, 70-72 percent 
of the particles are less than 2 microns in diameter; in Special 
Hydratex, 78-81 per cent. 


HOW WATER WASHED AND AIR-FLOATED FILLER CLAYS COMPARE. The chief advan- 
tage of washed clay is its less dusty nature. 


Diameter _ Huber “*Aerfloted’’ Clays Water Washed Filler Clays 
fi in Hi-White Paragon Ga.) 

icrons Ga.) (GED) Fine Coarse 
pres jp Cah Bees hbase A 27.9% 14.6% 28.0% 
seas 5.0 5.2 4.7 8.1 
ae SoA DS tanbee 6.7 6.7 6.8 9.8 
se BES 9.9 8.7 959 15.6 
: Hee oh: 15.8 12.5 15.5) 16.0 
ae SPS ons cent 18:0 113 iy) at 16.0 
BO Cumann ase. 30.0! Tey, 31.4 6.5 
Laas canara te eR ACG 27.9 14.6 28.0 
Under 2..... 63.8 5155 64.0 38.5 


ONEED OF THE WORLD'S LARGEST CLAY =PiR@:D\inceaee 
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A Huber technician studies clay 

sample with the electron micro- 

scope at the company's Borger, 

Texas Laboratory. Inset: Photo- 

micrograph of Kaolin Clay magni- 
fied 14,000 X. 


PARTICLE SIZE DISTRIBUTION OF FILLER GRADE PAPER CLAYS 


It also has about twice the bulk density of normal air- 
floated clay, and can be handled without a pneumatic conveying system. Smaller mills may take 
washed filler in bulk and unload it manually, or by belt, bucket, or screw type conveyor. Huber’s 
““Aerfloted’”’ clay, however, with its low moisture content (1-2%, compared to 4-7%) can reduce 
freight costs up to 5%. ‘‘Aerfloted’’ clays, too, are less expensive and equal or surpass water washed 
fillers in quality. Leading paper mills have standardized on air-floated filler. 


QUALITIES OF A SUCCESSFUL COATING 
PREPARATION. A coating preparation must 
fulfill a number of requirements. It must pene- 
trate and bond satisfactorily to the surface of the 
paper. It must flow sufficiently well to permit 
the required degree of spreading at the machine 
speed, and it must have the property of leveling 
and setting after being applied to the surface of 
the paper. It should be of such a character that 
on drying, a smooth, even surface is produced 
which can be calendered to produce gloss without 
the application of undue pressures. While most 
of these properties are influenced by the nature 
of the adhesive material, the various pigments 


have a considerable effect. Kaolin clays have 


long been established as excellent pigments to 
satisfy the requirements of a successful coating 
preparation. 
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Effect of Clay Fineness on loss of brightness due to calendering in a starch-clay coating 


Have you received 
yourcopy of ‘‘Kaolin 
Clays and their In- 
dustrial Uses’’—new 
Huber 144-page 
technical reference 
book? Write on 
your company let- 
terhead. 


““Aerfloted"’ Clays are automatically weighed 
during bagging. They have an apparent density 
of 25-30 pounds per cubic foot. 


J. M. HUBER CORPORATION, 342 Madison Avenue, New York 17, No ¥ 


MINES & PLANTS—LANGLEY, S.C., GRANITEVILLE, S.C., AND HUBER, GA. 


TAPPI 


National Aniline Technical Service is 
always ready to supply the best color 
formulations and methods for dyeing 
all types of colored papers. Feel free 
to call upon our laboratories and 
technicians at any time. 


wea PP I 


For practical technical help and 
dependable delivery of quality dyes, 
write, wire or phone our nearest office. 


July 1950 


PAPER DYES 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL ARD DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6. N.Y. 


Boston Providence Philadetphia Chicago 
San Francisco Portland, Ore. Greonshars Charlotte 
Atianta New Orleans Chattanoogz Toronta 
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TAPPI STANDARD 


PULP TESTING—SHEET MAKING APPARATUS 


*DISINTEGRATOR 


is 


LABORATORY KOLLERGANG BEATER 


*PUMP AND PRESS 


NEW CATALOGUE AND QUOTATIONS GLADLY FURNISHED ON REQUEST 


THE HERMANN MANUFACTURING CO. 


MFRS. ALSO: HERMANN IMPROVED CLAFLIN CONTINUOUS BEATER & REFINER 


LANCASTER, OHIO 
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paper sculpture by gorecka-egan 


“let ’er roll” 


Whether they “‘roll’ in tank cars, 
or any other type of container, Niagara chemicals 


are unsurpassed for quality. 

EBG* Liquid Chlorine 
NIALK* Caustic Potash 
NIALK Carbonate of Potash 
NIALK Paradichlorobenzene 
NIALK Caustic Soda 


NIALK TRICHLORethylene 
NIAGATHAL* 60 East 42nd Street, New York 17, New York 
(Tetrachloro Phthalic Anhydride) 


*Trade-mark 


for your Rubber Covered Rolls 


Here you see a final inspection of a large dia- work for you. They make certain that you get 
meter rubber covered roll, completed by accurate surfacing and careful craftsmanship 
Manhattan and about to be carefuly boxed during every step of preparing, covering, cur- 
for its long trip to a newsprint mill in the State ing, grinding and, finally, shipping your rubber 


of Washington. This huge roll measures 208” covered rolls. They help make Manhattan’s rep- 
face by 48” finished diameter. Manhattan 


Covering on this roll is 1” thick and specially 
compounded to reduce sticking of sheet to 
roll. Consequently, breaks on the machine and 


utation of 57 years’ leadership in rubber cover- 


ing rolls your safest insurance for a flawless job. 


You invest in improved production and longer 


interruptions in production are minimized. machine performance when you entrust your 
When installed, this big roll becomes a top roll covering to Manhattan. A Manhattan 
press roll over a rubber covered suction press engineer is ready to advise you without obliga- 
or bare press roll. tion. Call upon him and... 

Manhattan Roll Covering Inspectors really “Keep Ahead with Manhattan” 


ROLL-COVERING PLANTS AT PASSAIC, N. J. ...NEENAH, WIS. ... NORTH CHARLESTON, S. C. 


MANHATTAN RU Baber Dit VouSHOsN — PeA(S S7A Lie] NEW J ELRIS Ea 


RAYBESTOS-MANHATTAN, INC. 


Manufacturers of Mechanical Rubber Products ° Rubber Covered Equipment * Radiator Hose ® Fan Belts * Brake Linings * Brake 
Blocks * Clutch Facings ¢ Packings * Asbestos Textiles * Powdered Metal Products * Abrasive & Diamond Wheels « Bowling Balls 
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One of the finest new pulp and paper mills in the South 
is that of the Macon Kraft Company at Mead, Georgia, 
now completing its second full year of operation. 

Outstanding in many respects, the Macon Mill was 
the largest single-machine container board mill ever 
placed in service. It pioneered in the use of higher steam 
pressures and temperatures on the power end of the 
operation. 

All steam generating equipment, comprising 2 C-E 
Recovery Units, 2 C-E Vertical-Unit Boilers fired by 
pulverized coal and a bark burning Vertical-Unit 
Boiler, was supplied by Combustion Engineering— 
Superheater, Inc. These units are here illustrated and 
briefly described. 

C-E Recovery and power boiler equipment has been 
service-proved at Macon Kraft as it has in many of the 
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best known pulp and paper mills in the country. May 
we have the opportunity to quote whenever you are in 
the market for steam generating and recovery 
equipment? B-395 


COMBUSTION 
ENGINEERING— 
SUPERHEATER, INC. 


200 Madison Avenue + New York 16, N.Y. 


PRODUCTS FOR THE PAPER INDUSTRY INCLUDE RECOVERY UNITS, STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; ALSO PRESSURE VESSELS 
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Real Engineering Help 
on all These Products for the Pulp and Paper Industry 


Yis, that’s what you get from your 
Norton pulpstone engineer — really helpful 
engineering service, not only on pulpstones 
but on the many other Norton products that 
serve the pulp and paper industry. 


He will study your particular pulp require- 
ments, your type of wood and your equip- 
ment. From that he'll recommend a Norton 
stone of just the right kind of abrasive, grit 
size, hardness and structure to meet your 
mill conditions. 


And behind him at Worcester he has avail- 
able skilled engineers on abrasives and 
grinding wheels for knife grinding, roll 
grinding and other applications, experts on 
high temperature refractories and porous 
mediums, on grinding machines, and the 
many other Norton products. 


NORTON COMPANY, WORCESTER, MASS. 
Norton Company of Canada,Ltd., Hamilton, Ont. 


NORTON 
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Once upon a time “‘all roads led to Rome” 
for there was centered all responsibility for the 
government of The Roman Empire. 


Today, in the better judgment of many a paper maker, 
all roads lead to Hamilton, Ohio, 

where ‘‘everything for the paper mill'’ can be obtained 
through The Black-Clawson organization. 


It pays to center the purchase of paper mill equipment 
at one point: 


@ Greater assurance of smooth and perfect operation 
of every machine in the entire mill. 


@ Just one company to hold responsible for anything 
that may not operate perfectly 
—no opportunity for one supplier to lay blame on 
another for performance failures, 


Hamilton, Ohio 


@ Better coordinated delivery schedule—equipmeni 
arriving in the order erection crews want it to arrive. 


As you plan that new mill or the 

modernization of that older mill, keep the above in mind. 
See that ‘‘al! roads” lead to Hamilton 

and kenefit accordingly. 


EVERYTHING FOR THE PAPER MILL 


THE BLACK-CLAWSON CO., Hamilton, Ohio 


Divisions: SHARTLE BROS. MACHINE CO., MIDDLETOWN, OHIO e__ ODILTS MACHINE WORKS, FULTON, NEW YORK 


B-C International, Ltd., 16 Catherine Place, Victoria, London S.W.1, England 
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RUGGED! 


SOLKA 
aie 


*eto.u5. 


PAT.OFF. 


This seal assures 
your customers a 
product made from 
high alpha pure 
wood cellulose. 
“SOLKA” is a 
‘specification-built 
cellulose; the best 
of its kind 
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Choose “SOLKA” for extraordinary endurance and flexibility. 
This pulp is the foundation of really tough 

ledger papers. Performance has earned “SOLKA” first 
position in the sturdy-paper field. 


Brown Company also offers you full use of its 
Technical Service Division. It will help solve your 
difficult paper problems at any time. 


B R @) W N C (@] M P A N Y Foremost Producers of Purified Cellulose 


Pulp Sales Offices: 


500 Fifth Avenue, New York 18, N.Y. © 465 Congress Street, Portland 3, Maine 
110 S. Dearborn Street, Chicago 3, Illinois »* 58 Sutter Street, San Francisco 4, California 


Brown Corporation, 906 Sun Life Bldg., Montreal 2, P.Q., Canada 
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yields non-two-sided sheets 
develops rapidly in beater 

may be used in chest corrections 

is bright aud has good light fastness 
has good tinctorial strength 


may be added dry without showing color specks 


May we send you a sample of the paper blue that meets all these 
specifications — a blue especially developed for fine papers. 


Our nearest office will give your request prompt attention. 


GENERAL DYESTUFF CORPORATION 
435 HUDSON STREET~> NEW YORK 14, NEW YORK 


-BOSTON+ PROVIDENCE® PHILADELPHIA + CHICAGO> CHARLOTTE+ SAN FRANCISCO 
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lf you need a diaphragm valve 
you need all the advantages 


of diaphragm closing 


Bs 


Check these popular features of 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


Diaphragm gives _leak-tight working parts. Valve lubricant cannot contaminate 
closure against grit, scale, solid the fluid in the line. 
matter... Even when some- 
thing as substantial as an 8- 
penny nail is trapped on the 
weir of a rubber lined valve, as illustrated, the resilient 
diaphragm, plus the large area of contact, gives 
leak-tight closure against pressure or vacuum. 


Diaphragm, body and lining materi- 
als to meet particular conditions ... 
Bodies stocked in cast iron, mal- 
leable iron, stainless steel, bronze 
and aluminum: other materials on 
special orders. Valve bodies lined with lead, glass, 


Diaphragm lifts high for streamlined flow in either natural rubber or neoprene. Diaphragm materials of 
direction ... Smooth, streamlined passage, with- natural rubber or synthetics. Working pressure, 150 
out pockets, prevents trapping of sludge and reduces lbs.; maximum temperature, 180°F. 


frictional resistance to a minimum—irrespective of 
direction of fluid flow. No disc holder in fluid stream. 
Grinnell-Saunders Diaphragm Valves are self-drain- 


Diaphragm is only part that normally wears and needs 
replacement . . . Depending on the type of service, 


ing when installed with the spindle at 15 degrees Wvmay, last fot years, particulary HESS ee ON ae 

ppO cet nehoreontal position, sor and finger plate combine to support the dia- 
phragm in all positions. The diaphragm can be re- 

Diaphragm absolutely isolates working parts from placed quickly without re- : 

fluid ... There’s no “if” about the way a continuous, moving valve from line. No 

one-piece diaphragm seals off the working parts refacing or reseating. No disc 

from fluids; no perforation or puncture in the dia- holder to require tightening 

phragm where fluid or gas can possibly leak by the or replacing. No packing 

valve spindle. No sticking, clogging or corroding of glands to demand attention. 


Write today for the new Grinnell-Saunders Diaphragm Valve Catalog 4-S, 


wwenever PIPI N G & ae G RI N N E L L 


ve : Providence V R. |. Warehouses: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
‘ilwaukee * Minneapolis * New York * Oakland « Philadelphia * Pocatello * Sacramento ° St. Louis * St. Paul * San Francisco * Seattle * Spokane 


Grinnell Company, Inc., 
Los Angeles ° 
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Selection of Steam Pressures and Temperatures for Paper 
Mill Power Plants 


M. H. DIXON, W. C. BLOOMQUIST, and W. B. WILSON 


The purpose of this paper is to present various performance 
data which will enable the paper mill power engineer to 
select the proper turbine or combination of turbines to 
give optimum economy and operating flexibility. The 
_ data should be particularly useful in studying the mill 
_ heat balance to secure the proper relation between electric 
power and précess steam. From these data, steam flows, 
: 


] 
. 
exhaust and extraction temperatures, and electric energy 
produced by steam turbine-generators for paper mill power 
plants can be readily determined. By use of these data 
the performance of condensing, noncondensing, and ex- 
traction-type turbines can be estimated for a range of 
| initial and process steam pressures. 


| THE authors fully appreciate that it is impossible 
to cover a subject as broad as this one in a single paper. 
Such a paper would have to include initial investment 
and operating costs, load factor, daily load curve, heat 
balance, and various operating problems. The authors 
have limited their presentation to data for the selection 
of the proper turbine or combination of turbines for 

_ optimum operating economy. 

The proper selection of initial steam pressure and 
temperature and the application of turbines to provide 
maximum economies can be made only after a com- 
plete analysis of the steam and electric requirements— 
~ heat balance—has been made for the particular mill. 

One problem that presents the greatest complication 
~ to power engineers is the relative over-all efficiency of 
the numerous combinations of boiler and turbine pres- 
sures and temperatures and the type of turbine to 
select. The usual methods of performance calculations 
are too laborious for necessary preliminary studies. 

The main purpose of this paper is to present estimat- 
ing data that can be used to arrive at the proper steam 
conditions and type of turbine quickly. These esti- 
mating data, sufficiently accurate for preliminary stud- 
ies, will serve as a tool for the power engineer to check 
the effect of different steam conditions for his own plant. 
The data should be especially useful for new mills and 
for existing mills contemplating the addition or replace- 
ment of steam and power equipment. Also, some of 
the information may serve as a clue to methods of im- 
proving present operations. 

The power plant must have sufficient flexibility so a 
maximum amount of electric power can be generated 
from the process steam requirements. Except in 1so- 
lated cases where the paper mili has provision for inter- 
change of power with the utility, the use of steam and 
electric energy cannot always be maintained in perfect 
balance. Winter heating loads, batch processes, and 
normal daily variations in the process requirements will 
all act to upset a perfect balance. 


M. H. Dixon, St. Regis Paper Co., Deferiet, N. Y. ays 
W. GC. Broomauist and W. B. Wison, General Electric Co., Schenectady, 
N. Y. 
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To cover the range of variable demand for process 
steam and electric energy, condensing-extraction tur- 
bines, or a combination of condensing and noncondens- 
ing turbines offer a number of advantages in satisfying 
these variable demands without attention from the 
operator. By proper application and adjustment of the 
turbine governing mechanisms, such a combination of 
turbines will generate the required electric power and 
supply the process steam requirements with a minimum 
amount of steam being passed to the condensers. 


OVER-ALL POWER PLANT THERMAL EFFICIENCY 


The cost of steam and power for paper mills ranges 
from 10 to 20% of the cost of the product—a good aver- 
age is around 15%. Even though this 15% is a small 
part of the total, the mill fixed expenses are high so even 
a few per cent saving in fuel for the steam and power 
exerts a leverage action on the net earnings of the com- 
pany and is therefore of interest to the power engineer. 

A power engineer is interested in the minimum cost of 
both steam and electric power. The concept of over- 
all plant thermal efficiency—a measure of the fuel 
cost—is the most straight-forward method of determin- 
ing the cost of steam and power generation and is a 
good basis for comparing costs for various methods of 
producing steam and power. Over-all plant thermal 


efficiency is defined as follows:* 


Efficiency Total available and useful output 
r ior Total actual input 


which then clearly recognizes both steam, or other forms 
of heat energy, and electric power; the useful electric 
power output can be converted into an equivalent heat 
basis. 

The power-plant thermal efficiency of paper mills 


* This expression cannot be used directly as a measure of over-all fuel 
costs when a part or all of the electric power is purchased. 


Fig. 1. Four 5000-kw. noncondensing turbine generators 
of a type widely used in paper mills 
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Fig. 2. Two 5000-kw., double automatic extraction- Percent of Boiler Flow to Main Condensers 
condensing turbine generators which supply process Fig. 4. Approximate over-all thermal efficiency of power 
steam at two different pressures plants supplying electric power and process steam 
ranges from 35 to 75%, depending upon the relationship 5 : ; ; 
‘ Zo) det ° extraction turbines with various amounts of steam flow- 


of by-product power and condensing power; a practical 
maximum power-plant thermal efficiency is 70 to 80%. 

The noncondensing turbine plant has the lowest over- 
all thermal efficiency when there is no requirement for 
process steam but has the highest over-all thermal 
efficiency when utilized to generate power and exhaust 
all steam for process requirements. This type of tur- 
bine, shown in Fig. 1, has wide usage in the paper indus- 
try. 

The condensing-extraction turbine, operated with 
high extraction flows, closely approaches the thermal 
efficiency of a noncondensing turbine and provides 
flexibility in supplying variable demands for process 
steam and electric power. Because of this operating 
flexibility, the condensing-extraction turbine as shown 
in Fig. 2 is widely used as a prime mover in the paper Example No. 1 (Illustrating Use of Fig. 4) 


industry. A mill has a total boiler output of 175,000 lb. per hr.; 


Figure 3 shows how the various types of turbines . 
: ; 1 lb. $6 > by-pr 7e a3 
influence the efficiency. The effect on thermal effi- paid onan NAGA Ke Bt 


ciency when operating condensing-extraction or a com- 


ing to the condenser is also shown in Fig. 4. 

From Fig. 4 the engineer can quickly approximate the 
power-plant thermal efficiency and also predict the 
efficiency for changes in methods of operation, such as 
the addition of a condensing or noncondensing turbine, 
steam supplied direct to process, ete., without the labo- 
rious detail calculations usually required. Figure 4 is 
based on the following: (1) at zero flow to the conden- 
ser, boiler efficiency of 85%, auxiliary and miscellane- 
ous power of 7%, and unrecovered turbine and genera- 
tor losses of 5%, which corresponds to a plant thermal 
efficiency of 75%; (2) at 100% flow to the condenser, 
a plant heat rate of 17,000 B.t.u. per kw.-hr., which 
corresponds to a plant thermal efficiency of 20%. 
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tion and process work, steam driven auxiliaries exhaust- 
ing to process, etc.; 40,000 lb. per hr. goes to the main 
condensers for power generation. What is the approxi- 
mate thermal efficiency? The per cent of boiler flow to 
the main condensers is: 


40,000 
175,000 


= 0.23 or 23% 


From this curve the plant thermal efficiency is 62%. 


Example No. 2 (AIllustrating Use of Fig. 5) 


_ A mill is operating at a relatively low power-plant 
thermal efficiency of 40%. By producing more by- 
product power and obtaining a better heat balance, the 
thermal efficiency is improved to 60%. 

What is the yearly saving if fuel costs 40 cents per 
million B.t.u.? 

_ From Fig. 5 the saving in fuel cost per million B.t.u. 

useful output is: $1.00 — $0.67 = $0.33. 

If the average output is 100,000 lb. per hr. for 7500 
hours operation per year and assuming 1 million useful 
B.t.u. per 1000 pounds of steam, the annual saving is: 


100,000 


$0.33 X 7500 X 1000 


= $250,000 


CASE STUDIES ILLUSTRATING USE OF DATA 


In paper mills, the process steam pressure is generally 


established to deliver heat at the required temperature. 


The quantity (pounds per hour) is determined by the 
heat, B.t-u., that must be delivered to the process; the 
temperature of the steam leaving the turbines is usually 
selected to supply saturated or slightly superheated 
steam at the process unless provision is made for de- 
superheating. Its determination will further be effected 
by the use of electric drives or back-pressure turbines 
for motive power on paper machines and by the limita- 
tions of the steam-distribution system within the mill. 
It would be desirable to have complete turbine per- 


_formance data for the various types of turbines and for 


the various steam conditions for each method of supply- 
ing the mill process steam and electric power require- 
ments. However, from a practical standpoint that is 
too laborious when many alternatives are considered. 
Although the data presented here are for full-load ma- 
chine rating only, they are applicable for the various 
types of turbines. From these data the most attrac- 
tive operating cycles can be quickly determined; the 
final selection can be arrived at by using more complete 


performance data calculated for the few alternates re- 


maining. 
To illustrate the use of the data several examples 
are worked out in detail. A summary of various 


Corr. Factor 


bel 
ae 
22) 2 3 


Exh.Press.inHg Abs 


Full Load Steam Rate-Ibs per Kw hr 


10) 
2 
8 
200 400 600 800 1000 1200 
Initial Steam Pressure, PSIG 
Fig. 6. Estimated steam rates for 5000-kw., 3600-r.p.m., 


condensing, turbine-generator units 


methods of providing process steam and electric power 
is tabulated. 

The comparison of the over-all plant thermal effi- 
ciency and relative fuel consumption for the various 
methods indicates the importance of such studies to 
establish the optimum cycle. Although these data per- 
tain only to the over-all fuel usage, due allowance 
should be made for the initial and operating costs and 
existing mill pressures; the most efficient cycle may not 
necessarily be the most economical one. 

The following examples (3-5) are based on a mill re- 
quiring 125,000 lb. per hr. process steam at 50 p.s.i.g. 
and 7500 kw. of electric power. 


Example 3 


Assume that the mill requirements are supplied by a 
7500-kw. condensing-extraction turbine designed for 
steam conditions of 600 p.s.i.g.—750°F. (261°FS.)—2 
in. Hg abs. with automatic extraction at 50 p.s.i.g. 

A vondensing-extraction turbine is in effect a com- 
bined noncondensing turbine and condensing turbine 
which has the extraction steam flowing in parallel with 
additional steam that passes through the turbine and 
exhausts to the condenser. 


Comparison of Efficiency and Fuel Consumption of Different Plants 


Power Plant Requirements: 7500 kw. Electric Energy; 125,000 Ib. per hr. of Process Steam at 50 p.s.i.g.; Superheat of Extracted 
Steam Not Critical 


Turbine-generators 
required and rating 


in kilowatts Turbine design steam conditions 


200 Ib.—600°F.—2 in. Hg 


1-7500 
1—7500 400 Ib.—650°F.—2 in. Hg AE at 50 |b. 
1~-7500 600 Ib.—750°F.—2 in. Hg AE at 50 lb. 
1—6000 600 Ib.—750°F.—50 lb. 
1-1500 600 Ib.—750°F.—2 in. Hg 
1—7500 1200 Ib.—825 °F.—50 lb. 

TAPPI July 1950 Vol. 33, No. 7 


AE at 50 Ib. 


Per cent 
over-all 
power 
Power generated in kilowatts by plant 
Process Condensing thermal Relative fuel 
steam steam efficiency consumption 
3070 4430 58 100 
4700 2800 64 90.6 
5760 1740 68 85.3 
6000 1500 69 84 1 


7500 0 75 17.4 
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The approximate performance of an extraction-type 
machine can be determined for estimating purposes 
from data included here by: 

1. Determining the output of the required extrac- 
tion steam flow as though it were passed through a non- 
condensing turbine having an exhaust pressure equal to 
the extraction pressure and then correcting the output 
(kilowatts) so obtained by the multiplying factor 0.95 
from Fig. 8. 

2. Finding deficit of kilowatts that must be pro- 
duced by condensing power by subtracting the corrected 


< 
output found in (1) above from the total required elec- | 
tric output. : i 
3. Finding the steam rate, SR, for a straight con- || 
densing turbine corresponding to the initial pressure || 
and temperature and the exhaust vacuum by using | 
Figs. 6 and 9. Correct for turbine rating and for a con-_ || 
densing-extraction unit by using Fig. 8. Flow to the || 
condenser will then be the corrected steam rate times — 
the kilowatts produced by condensing power. 
Now to continue with this example and to find the 
required boiler output, steam flow to the condenser, 
and the over-all power-plant thermal efficiency. 


Steam Conditions at Turbine Throttle 


Note—Figures on Curves Denote Exhaust Pressure, PSIG 
200PS1IG-600F 


200PSIG- 450F 
500 


Total Heat 400 
Content of 
Exhaust 

Steam — 300 
Millions of 

Btu per hr 200 


300 PSIG-500F 300PSIG-650 F 


100 
O 
800 
Exhaust 600 
Temp — 
F 400 
200 
1400 
Exhaust es 
Enthalpy 1200 pee 
Btu per Ib RS Gap 
1000 
neers 
300 
Eee 
Throttle j 
Flow oot ttt-d | / [25 
1000 Ib = 290 7 iV 
per hr / | | 
nye 
Cae 
O 
Ore. “4 56 ES O 
Fig. 7a. Performance of 3000-kw., 3600- 


Generator Output in Thousands of Kilowotts 
r.p.m., noncondensing turbine- 


2 2FQE> TC uD 


generator units for various initial and exhaust 


steam conditions. (See examples illustrating use of data.) 
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Step 1 


Power generated by extraction steam flow: 

Noncondensing output for a 5000-kw. unit (Fig. 7b,) at 600 
p.S.1.g.—750 °F.—50 p.s.i.g. and 125,000 Ib. per hr. is 6000 kw. 
Corrected noncondensing output for a 7500-kw. unit: 
(factor at 7500 kw. from Fig. 8) = 6060 kw. 
Corrected output from extraction flow for a 7500-kw,. extraction 


6000 kw. X 1.01 


unit: 
6060 X 0.95 (factor from Fig. 8) = 5760 kw. 


Step 2 


Power to be generated by condensing steam flow: 
Ww. 


7500 kw. — 5760 kw. = 1740 k 
Step 3 


Over-all (inlet-to-exhaust) steam rate: 


SR of a 5000-kw. condensing-extraction unit, Figs. 6 and 8 
at 600 p.s.i.g.—750°F.—2 in. Hg abs.: 
9.8 X 1.06 = 10.4 lb. per kw.-hr. 
SR of a 7500-kw. condensing-extraction unit: 
10.4 X 0.99 (factor from Fig. 8) = 10.3 Ib. per kw.-hr. 
Steam flow to the condenser: 
1740 kw. (step 2 above) X 10.3 = 17,900 Ib. per hr. 
Total boiler or throttle flow: 
125,000 + 17,900 = 142,900 Ib. per hr. 
Per cent of boiler output passed to main condenser: 


173900 9 tee aay 
142,900 = 0.125 or 12.5%. 

Over-all power-plant thermal efficiency: 68% as read from 
Fig. 4 


Turbine-generator required: One 7500-kw. condensing- 


Steam Conditions at Turbine Throttle 


Note-Figures on Curves Denote Exhaust Pressure ,PSIG 
400 PSIG -650F 
0 


400PSIG- 750F 6 OOPSIG- 650F 


600 PSIG-750F 


Total Heat 250 

Content of 

Exhaust 150 

Steam — 

Millions of 75 

Btu per hr 25 

Exhaust 

Temp — 

ai 250 150 
15 W)4 
3 
Bg 2 
200 2 

Exhaust 250 

Enthalpy 2 rica) 

Btu per |b 25 

Throttle 

Flow — 

1000 Ib 

per hr 


Vig. 7b. Performance of 5000-kw. 


steam conditions. 
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extraction unit designed for 600 p.s.i.g.—750°F.—2 in. Hg 
abs. with automatic extraction at 50 p.s.1.g. 


Example 4 

Assume mill requirements same as for example 3, and 
consider the use of a combination of a condensing tur- 
bine and a noncondensing turbine with initial steam 
conditions of 600 p.s.i.g., 750°F. (261°FS). The non- 
condensing turbine exhausts at 50 p.s.i.g. and the con- 
densing turbine exhausts at 2 in. Hg abs. 


Step 1 
Power generated by process steam: 


e 


Referring to Fig. 7b, and neglecting the slight change in 
the multiplying factor (Fig. 8) between 5000-kw. and 6000- 
kw. ratings, a flow of 125,000 lb. per hr. at 600 p.s.i.g.— 
750°F.—50 p.s.i.g. will generate 6000 kw., which is equivalent 
to a steam rate of 20.8 lb. per kw.-hr. 


Step 2 


Power to be generated by condensing turbine: 
7500 kw. — 6000 kw. = 1500 kw. 
Steam rate for condensing turbine: 

Referring to Fig. 6, the steam rate for a 5000-kw. condensing 
turbine (steam conditions 600 p.s.i.g.—750°F. (261° FS)-2 
in. Hg abs. is 9.8 lb. per kw.-hr. 

, ee to Fig. 8, the multiplying factor at 1500 kw. 
is 1.12. 


Steam Conditions at Turbine Throttle 


Note — Figures on Curves Denote Exhaust Pressure,PSIG 


SOO0PSIGAS2Z5F 


Total Heat 


850 PSIG- 9OOF 


1200 PSIG- 750F 1200 PSIG-825F 


Content of 300 
Exhaust 
Steam— 200 
Millions of 

Btu per hr 100 


Exhaust 
Temp — 
F 


Exhaust 
Enthalpy 
Btu per Ib 


Flow= 


Generator Output in Thousands of Kilowatts 


Fig. 7c. Performance 4 . 
d of 5000 fue 3600-r.p.m., noncondensing turbine-generator units for various initial and exh t 
steam conditions. (See examples illustrating use of data.) ee 
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Steam rate for a 1500-kw. condensi rbine: 
Bea 11.0 Ibiperkwehr. rages 

Steam flow for condensing turbine: 

1500 kw. X 11.0 = 16,500 lb. per hr. 

Total boiler or combined throttle flow: 
125,000 + 16,500 = 141,500 Ib. per hr. 

Per cent of boiler output passed to main condenser: 
16,500 
141,500 ~ 0.116 or 11.6%. 

Over-all power-plant thermal efficiency: 

69% as read from Fig. 4. : 
Boe units required: 
ne 6000-kw. noncondensing unit designed for: 60 3.1 
—750°F— 50 psig. : Mi ea 
ne 1500-kw. condensing unit designed for: 600 p.s.i 
ham. Heiabs ik sake oe 


Example 5 


Assume mill requirements same as for example 3, and 


Steam Conditions at Turbine Throttle 


Note-Figures on curves denote exhaust 
pressure, PSIG 


1200 PSIG-900 F 


1200 PSIG-1000 F 


400 
Total Heat 
Content of 300 
Exhaust 
Steam— 200 
Millions 


of Btu 100 
per hr 


Exhaust 
Temp— 
F 


Exhaust 
Enthaipy i200 
Btu per!b 


Throttle 
Flow— 
1000 

Ib per hr 


Generator Output in Thousands of Kilowotts 


Fig. 7d. Performance of 5000-kw., 3600-r.p.m., noncon- 

densing turbine-generator units for various initial and 

exhaust steam conditions. (See examples illustrating use 
of data.) 
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Curve A - Steam Flow or 
Steam Rate 


Multiplying Factors 


Turbine Rating-lIOOO KW 


Fig. 8. Multiplying factors for various turbine ratings 

for use with Figs. 6 and 7. For automatic extraction 

turbines apply an additional factor of 1.06 for the steam 
rate and 0.95 for the generator output 


consider increasing the initial steam conditions as re- 
quired to generate all electric power by a noncondensing 
turbine having a steam flow equal to the process steam 
requirement. 

To read the required initial steam conditions for the 
7500-kw. unit, an equivalent flow for a 5000-kw. unit 
must be determined since the basic curves of Fig. 7 are 
for a 5000-kw. unit. This equivalent flow is equal to 
the required flow at 7500 kw. times the ratio of ratings 
times the ratio of multiplying factors for rating from 
Fig. 8. 

Equivalent flow for a 5000-kw. unit: 

5000 1.00 


125,000 x 7500 x 0.99 ~ 84,000 Ib. per hr. 


Required initial steam conditions: 

Interpolation of Fig. 7c (read at 84,000 Ib. per hr., 50 p.s.i.g. 
exhaust and 5000 kw.), indicates steam conditions of 1200 
p.s.i.g.—825 °F.— 50 p.s.i.g. to generate required electric 
energy from the fixed process steam requirements. 

Over-all power-plant thermal efficiency: 
This is 75% as read from Fig. 4. 
Turbine unit required: 

One 7500-kw. noncondensing unit designed for: 

1200 p.s.i.g.—825 °F.—50 p.s.1.g. 


Example 6 


Assume mill requirements are 7500 kw. of electric 
energy and process steam at 25 p.s.i.g. The existing 
boiler plant delivers steam at 600 p.s.i.g.—825°F. 
What throttle flow is required to supply a 7500-kw. 
noncondensing turbine designed for 600 p.s.i.g.—825°F. 
—25 p.s.i.g.? 

Full-load steam flow for a 5000-kw. unit: 

From Fig. 7¢ read 84,000 Ib. per hr. 

Multiplying factor for steam rate at 7500 kw.° 

From Fig. 8 read 0.99. 
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Fig. 9. Saturation temperature for steam at various 
pressures 


Full-load steam flow for a 7500-kw. unit: 


Flow for a 5000-kw. unit xX dessert a ung xX factor 
5000 
7500 


84,000 x 5000 X 0.99 = 125,000 Ib. per hr. 
Approximate exhaust temperature and enthalpy (read at 
full-load conditions for a 5000-kw. unit): 
From Fig. 7c read 340°F. and 1200 B.t.u. per Ib. 
Total heat content of process steam from a 7500-kw. unit: 
125,000 X 1200 = 150,000,000 B.t.u. per hr. 


Assuming that the plant requirements are 7500 kw. 
and 125,000 pounds of 25-p.s.i.g. process steam per 
hour, the initial conditions selected above give a perfect 
balance between steam and electric requirements. 


With such an ideal set of conditions, the over-all power- 
plant thermal efficiency will be 75% as read from Fig. 4. 
The electric energy is produced at this same efficiency 
which is equivalent to 4550 B.t.u. per kw.-hr. 


Abbreviations 
AE = Automatic extraction. f 
=e. = Degrees total temperature, Fahrenheit. 
°FS = Degrees superheat, Fahrenheit. 
in. Hg abs. = Inches of mercury, absolute. _ 
p.-s.1L.g. = Pressure in pounds per square inch gage. 
SR = Steam rate, pounds of steam per kilowatt-hour. 
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A Stain for Use in the Microscopy of Beaten Fibers 


FRANCIS L. SIMONS 


A two-color differential stain for papermaking fibers is 
described which employs a direct blue dye and a direct 
orange dye. Unbeaten fibers are stained blue while beaten 
fibers are stained varying mixtures of orange and blue 
depending on the degree of beating. The method is rela- 
tively independent of the kind of fiber. Staining is done 
directly on the microscope slide by a simple procedure. 


Tue study of the microscopic appearance of 
fibers during the beating cycle affords much useful in- 
formation in many cases. Fibrillation, length, propor- 
tion of debris, etc., all have an important bearing on the 
properties of the finished sheet, while indirect tests, such 
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as freeness, seldom give a clear understanding as to what 
is happening in the stock preparation process. 

Such studies can be made much more conveniently by 
the use of the differential stain here described. This stain 
and staining method are new as far as the author is aware 
although no claim is made that the literature has been 
rigorously combed for anticipatory ideas. It should 
also be pointed out that much still remains to be done 
to determine the full usefulness and the limitations of 
this stam. Cotton, cotton linters, linen, flax, ramie, 
hemp, and a few commonly used varieties of sulphite, 
sulphate, and soda pulps have been studied so far, in- 
cluding the cooked and uncooked or bleached and un- 
bleached conditions for most of them. While the stain 
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_ appears to be independent of these wide variations, it 
obviously must be checked by a number of different in- 
vestigators. 

Aniline dyes vary tremendously, of course, in their 
affinity for cellulose, and this affinity can vary with 
the character of the cellulose. Even the substantive or 
direct dyes vary widely for reasons which are not un- 
derstood and these differences give rise to various meth- 
_ods of fiber identification with which all are familiar. 
_ Stains for determination of cooking degree, for bleacha- 
bility, and for maturity of cotton have also been based 
on differences in affinity of dyes for cellulose of different 
characteristics. 

The stain discussed here is for use under the micro- 
scope and is of the differential, two-color type. Insofar 
- as it has been investigated it apparently responds to 
differences in fibrillation and extent of mechanical dis- 
integration. Two direct dyes are used, one being an 
~ orange of Color Index No. 621 and the other a blue of 
Index No. 518. 

Unbeaten fibers under this stain are almost pure blue, 
but in beaten stocks the fibrils, fiber debris, and bruised 
spots on the fibers stain orange. In other words, the 


on the slide, or enough to flood the fibers thoroughly but 
without over-flowing the slide. 

3. Place the slide, with the stain, on a 60°C. hot plate, such as 
is used to prepare slides according to the TAPPI method. 
Somewhat higher temperatures (70°C.) are to be preferred 
but the regular 60°C. hot plate is suggested for those so 
equipped. An infrared lamp, vertically supported, can be 
easily adjusted for this use. 

4. Allow the staining solution to evaporate to dryness, which 
should be a matter of 5 to 10 minutes. 

5. Wash, either in running water or by dipping, or by any 
convenient method that does not dislodge the fibers. Tap 
water, if not too hard, is satisfactory. 

6. Dry and examine. The colors are reasonably permanent 
without a mounting medium. Water, glycerine, and 
methylene iodide destroy the colors slowly while Canada 
balsam and similar materials have an optical effect on the 
colors. Far more detail can be observed if no mounting 
material is used. 


There are certain comments which should be made. 
In the first place almost any of the dyes in the two 
named Index numbers may be used and we should 
mention, as examples, Brilliant Benzo Blue 6BA (Gen- 
eral Dyestuffs), Diphenyl Brilliant Blue FF (Geigy), 
Pheno Sky Blue 6BX (Calco), Pontamine Sky Blue 
6BX (Du Pont), Direct Fast Orange MR (General 


Dyestuffs), Polyphenyl Orange 2R (Geigy), and Pon- 
tamine Fast Orange MRL (Du Pont). There are small 
differences in shade and in brightness among these var- 
ious makes. At the moment the author slightly pre- 
fers Pontamine Sky Blue 6BX Greenish (Du Pont) or 


- orange of this two-component stain preferentially col- 
ors any part of the fiber that has been broken down or is 
_mechanically damaged. In very heavily beaten stocks 
-and in rebeaten broke there are also occasional fibers 
which are stained entirely orange or a greenish orange. 


Successive samples taken from a beater and stained 
by this method will give an excellent picture of what is 
happening to the fibers during the beating cycle. As 
soon as fibrils appear they stain completely orange while 
the parent fibers remain blue. Fiber ends that are 
“broomed’’ will stain orange, the color fading into the 
blue of the rest of the fiber. Similarly, a crushed or 
bruised spot on a fiber will stain orange with a zone of 
mixed transition colors on either side and the remainder 
__ of the fiber blue. 


The technique of applying the stain is simple and the 
conditions required are not too critical. Pontamine 
Sky Blue 6BX Greenish (C. I. No. 518) and Pontamine 
Fast Orange 6RN Cone. (C. I. No. 621) may be taken 
as prototypes of the two dyes. For the staining of most 
wood pulps a solution containing equal parts of the two 
dyes is satisfactory; for rag stocks, better results are 
obtained if the orange is in slight excess. The total 
strength of the staining solution, adding both dyes to- 
gether, should be about 1.0%, and the solvent is dis- 
tilled water. 

It is convenient to have on hand a separate 1% stock 
solution of each dye. Then for wood pulps equal quan- 
tities can be mixed and for rag stocks about 45% blue to 
55% orange. Working in this way, the ratio can be 
varied as needed but the final concentration of the 
staining mixture remains at 1.0%. Most workers will 
wish to vary the ratio to suit their own ideas of desirable 
contrast. 

Given the stain solution, the staining procedure may 
be summarized as follows. 


1. Prepare the fiber slide in any manner similar to TAPPI 
Standard T 401 wherein an evenly dispersed field is pro- 
duced and dried down on the slide. Either slush pulp or 
finished paper may be the starting point. Melamine- 
treated papers should be cooked with a little alum first. 

2. Add 6 to 8 drops of the staining solution to the fiber area 
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Brilliant Benzo Blue 6BA (General Dyestuffs) for the 
blue and either Pontamine Fast Orange 6RN (Du Pont) 
or Polypheny! Orange 2R (Geigy) for the orange. 

It is rather remarkable that the orange should be so 
closely limited as to type and chemical constitution. 
A great many yellows, oranges, and reds have been tried 
but only those of Color Index Nos. 620, 621, and 622 
give this differential staining. Numbers 620 and 622 
are both yellows and while they work, the color contrast 
is not as good as with the deeper-hued No. 621 orange. 
These three Index numbers represent dyes that are very 
closely related chemically. 

The No. 518 blue is familiar to many for its use in 
identifying rayons. However, it is not quite so spe- 
cific as the orange for this differential stain, and blues 
from Index Nos. 520, 516, 515, and 512 will work to 
some extent at least. As might be suspected, the dyes 
nearest in Index number to No. 518 give the best. re- 
sults. 

Curiously enough, the commercial dyes seem to be 
just as useful as any specially purified product. The 
Du Pont Co. and the General Dyestuffs Corp. very 
kindly supplied the author with colors free from the 
usual salt or sodium sulphate loading and also re- 
crystallized. Comparisons so far made do not indicate 
any great advantage for the latter. 

Similarly, materials such as salt or sodium sulphate 
when added to the stain do not seem to effect its action. 
Even phenol and triethylene glycol in small quantities 
have only slight effect in most cases. Acids and alka- 
lies, however, tend to destroy the differential feature. 

Heat seems to be necessary for the orange dye to func- 
tion properly. Staining can be done in the cold but the 
time required is very long and the results usually in- 
consistant. While a hot bath can be used, the tech- 
nique of evaporating to dryness is a much easier proce- 
dure. Theactual temperature used does not seem to be 
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critical, but it should be at least 60°C. if the orange is 
to show up well. Higher temperatures up to Sor Gs 
shorten the time required, but above this the orange 
may be somewhat accentuated. 

If an evaporation technique such as this is successful 
it can be suspected that actual concentration of the 
stain is not too critical and such is the case. The total 
concentration (both dyes together) may vary from 0.5 
to 1.5% without much change except in total depth and 
even this difference is small. The 1.0% specified in the 
procedure gives about the right depth for most pur- 
poses, however, and has been used by the author in con- 
trol and research for some time. Both the individual 
dye solutions and the mixed stain have good keeping 
qualities. 

This stain is unusual in many respects and it raises 
many questions which time and further work may an- 
swer. It is, for instance, rather striking that it be- 
haves equally well on such widely differing types of 
fibers as bleached cotton and unbleached sulphite. 

Whether the orange component of this stain indicates 
and shows actual hydration depends on one’s defini- 
tions. However, the stain does show definitely and 
clearly the effects of mechanical disintegration or me- 
chanical work done on the fibers and this, of course, is a 
prerequisite to hydration. It is also notable that in the 
case of cotton fibers hydrated by mechanically gentle 
methods this stain, under optimum conditions, will show 
by differential coloring the fibrils in their angular posi- 
tion right in the fiber. This would indicate that under 
certain beating conditions the entire fibril structure is 
loosened or opened up, even though the fiber as a whole 
has not been bent, broken, or directly damaged by me- 
chanical impact. 

To some extent the orange component of the stain 
also seems to dye preferentially the thin-walled fibers, or 


~ 


to put it another way, the thin-walled fibers stain orange 
with a minimum of beating. Similarly, certain areas in 
wood pulp fibers likewise tend to absorb the orange dye 
after very little or almost no beating. Such observa- 
tions might suggest a ‘“‘skin” effect but they are more 
likely an indication that dye absorption is related to 
thickness of wall and degree of crystallinity, or to other 
characteristics related to “hydration.” This view is 
supported by the fact that cotton linters, which are 
thick-walled and difficult to hydrate, stain a somewhat 
deeper blue than long staple cotton, and seldom take up 
any of the orange dye except in the fully-separated fi- 
brils. Furthermore, viscose rayon, which is practically 
impossible to “hydrate”? by papermaking methods, 
stains a clear deep blue even after the most prolonged 
beating. The fact that rayon swells readily in water 
and is less crystalline and less oriented than native cellu- 
lose, leads to some interesting speculations. 


All of these various observations suggest that further 
studies of this combination of orange and blue dyes can 
lead to a better understanding of fiber structure and of 
those fiber properties such as crystallinity and orienta- 
tion which may be related to “hydration” and paper- 
making qualities in general. 

It was expected that eventually a single source of the 


the two dyes used in this stain would be needed when. 


its use developed to the point of making exact compari- 
sons. Prepublication interest has been so great, how- 
ever, that this arrangement has now been made. Spe- 
cially prepared dyes may be ordered from the Du Pont 
Co. under the names: Pontamine Sky Blue 6BX 
Greenish Special and Pontamine Fast Orange 6RN 
Special. 


ReEcEIVED Dec. 19, 1949. Presented at the Annual Meeting of the Techni- 
ra Association of the Pulp & Paper Industry, New York, N. Y., Feb. 20-23, 
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The Reverse Roll Principle of Coating 


GEOFFREY BROUGHTON, LAWRENCE W. EGAN, and ROBERT C. STURKEN 


The reverse roll method of coating is described and its 
advantages mentioned. In the present study the cover- 
ages obtained on a 10-inch wide laboratory reverse roll 
coater were measured for a glue solution (Newtonian), a 
vinyl resin in organic solvent (Newtonian), a clay-casein 
coating color (plastic), a vinyl resin in organic solvent 
(pseudoplastic), and an aqueous dispersion of vinyl resin 
(thixotropic). The results are presented for different 
casting roll-backing roll speed ratios, nip clearances, and 
operating speeds. In general, the wet thickness (t) ap- 
plied to the web appears proportional to the metering roll 
clearance (D) and the casting roll-backing roll speed ratio 
(R) and is independent of web speed as long as this ratio 
remains constant. The coverage can be predicted with a 
fair degree of accuracy by the relation t = kDR where k 
is a constant. For aqueous solutions with the particular 
metering roll-casting roll speed ratio used (0.33), k had a 


value of about 0.5. The value of k is affected significantly 
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by the metering roll-casting roll speed ratio, increasing as 
this variable decreases. Below a certain critical value of 
R, in no case found to be greater than one, the coating 
becomes nonuniform. 


THE reverse-roll coater is one of many types of 
coating machines (/). The advantages of the reverse- 
roll coater are that a wide range of coating viscosities 
can be applied and even distribution can be obtained 
on webs of irregular surface. The principle of the 
machine is covered by a patent (2) now expired. The 
nomenclature of reverse-roll coater was derived appar- 
ently from the reverse direction of the moving surfaces 
of the casting roll and backing roll. 

The coater consists of two or, preferably, three rolls 
all driven in the same angular direction. The two 
roll unit consists of a backing roll which is a com- 
position, resilient roll and a polished metal roll which 
is referred to as a casting roll. The casting roll picks 
up the coating from a pan and the coating is metered 
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)Table I. 


Viscosimeter Measurements on Vinyl Resin Hydrosol XDH5005 (Temp. 83° F. No. 1 Brookfield Visccsimeter 
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Properties of the colors are summarized in Table II. 


_ by an adjustable doctor blade set at a desired gap. 
The metered coating is then wiped onto the web. 
_ There is a slight pressure exerted on the web running 
between the backing roll and the casting roll. The 
fixed doctor blade for metering the coating has the dis- 
- advantage of causing streaks in the coating due to the 
fact that foreign particles lodge between the doctor 
_and the casting roll. The addition of a third roll, re- 
_ ferred to as the metering roll, provides a moving doctor- 
ing surface of adjustable clearance to meter the coating. 
_ This roll is provided with a scraping doctor to clean 
continuously its peripheral surface. The machine can 
be adapted to a fountain supply if desired. 
Although it is generally known that the coating 
_ applied is directly proportional to the gap between the 
_ metering and casting roll and to the ratio of casting roll 
~speed to web speed, no information has been published 
on a quantitative basis. 
The purpose of this paper is to attempt to supply some 
information along these lines. 
The experiments were run on a 10-inch wide labora- 
tory reverse-roll coater. Paper was used as a web 
material because of availability and economy. 


COATING COLORS 


In order to span the different types of coating ‘‘colors”’ 
which might be used on the reverse-roll coater and to 
~ study also colors exhibiting different rheological behav- 
ior, five materials were selected. These were on an 
aqueous gelatin solution, a typical casein-clay coating 
color, a vinyl resin solution, a vinyl resin hydrosol, and 
a vinyl resin organosol. Their solid contents were, 
respectively, 14.8, 39.78, 35.0, 51.0, and 63.0%. Their 
rheological characteristics were measured on a Brook- 
field viscosimeter. The gelatin solution was essentially 
Newtonian having an apparent viscosity independent 
of rate of shear, the casein-clay color was plastic show- 
. ing a yield value, the vinyl resin XL5426 was only 
slightly pseudoplastic, while the vinyl resin XDL5065 
was exceedingly pseudoplastic as indicated by a pro- 
nounced bowing of the curve. The vinyl resin hydro- 
sol was extremely thixotropic, as shown by Table I. 


EXPERIMENTAL 


Before commencing a run, the coating color was 
brought to temperature usually that of the room and 
coating machine. The metering roll-casting roll gap 
was set to the desired value with the aid of a feeler 
gage. ‘The suspension was then poured into the reser- 
voir formed by the metering and casting rolls, the paper 
threaded and a run commenced. When conditions 
became steady, the speeds of the casting and backing 
rolls were measured and at least two samples of the 
coating were taken at the winder. The samples, to- 
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gether with samples of the raw stock, were conditioned 
for 2 or more days at 65% R.H. and 70° F. Coverage 
was then determined by cutting 8-inch squares from 
raw stock and coated paper and obtaining the difference 
in weight. 

Speeds are believed to be accurate to 2%; cover- 
ages to +7% for the thinnest coatings, 5% for the 
thicker. Errors may be due to variation in basis 
weight of the coating stock, incomplete volatilization 
of solvents, ete., as well as errors in measurement. 

It was noted that, if, at constant paper or backing- 
roll speed, the casting-roll speed was steadily reduced, 
a critical speed was reached at which a continuous, 
uniform coating was no longer obtained. This critical 
speed was determined for a few settings on each coating 
mixture. 

A final series of runs were made with a different casein- 
clay coating to evaluate qualitatively the effects of 
metering roll: casting-roll speed ratio. 

The results are given in Table III, which shows the 
surface speeds of the casting and backing rolls, the 
clearance, the ratio of the speeds, and the wet thickness 
of the coating. This last is calculated from the cover- 
age knowing the specific gravity and per cent solids of 
the color. The metering roll speed was one third of 
the casting-roll speed throughout Table III. 

Critical speeds for a number of coating mixes and 
conditions are shown in Table IV. The casting roll 
speed, in every case, is the lowest speed at which a con- 
tinuous coating could be obtained. Any further drop in 
casting-roll speed led to streaks, dot formation, or other 
irregularities. 


DISCUSSION 


Study of Table III indicates that for any given solu- 
tion the coverage varies directly with the metering roll 
clearance and the casting roll-backing roll speed ratio 
and is independent of web speed as long as this ratio 
remains constant. 

Throughout the above experiments the metering 
roll-casting roll speed ratio was constant (0.33); hence 
for a given coating color the wet thickness ¢, on the 
casting roll might be expected to be given by: 

ash 


Table IT 


Per : Aoparen viscosity 
cent Specific at 10 r.p.m., cp. 
Color solids gravity (Brook- 
field) 
Gelatin 14.8 1.00 34 (90° F.) 
Casein-clay 39.78 1.29 128 (oes) 
Viny! resin XDL5065 63.0 1.05 5280 GUS, 
Viny] resin XL5426 35.0 1.00 3300 (70° F.) 
Vinyl resin XDH5005 51.3 1.00 330-420 (70° F.) 
Two paper stocks were used; for the gelatin coatings a lightweight 43- 
pound stock, for the other colors a heavier coating stock of 69 pound basis 


weight (25 * 40—500). 
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Table III. Results 


Backing Casting Ratio, e 
rol roll roll ‘ Ns ye 
Color on eee spe : ee Se ae pinenness t/DR 
i 8 d g 1.0 0.003 1.26 0.00164 0.55 
oat oe 18.6 Wt 0.98 0.003 1153 0.00199 0.68 
0.003 1.39 0.00181 0.63 
27.6 26.0 0.98 
39.3 37.0 0.94 0.003 ak) 0.00155 0.55 
29.0 47.8 1.65 0.003 1.80 0.00233 0.47 
29.5 58.1 1.98 0.003 PAO 0.00270 0.46 
29.0 86.0 2.96 0.003 2.96 0.00384 0.43 
29.2 30.1 1.03 0.0015 0.57 0.00074 0.48 
29.5 30.5 1.03 0.002 0.74 0.00096 0.47 
29.5 30.5 1.03 0. 004 1.59 0.00206 0.50 
29.5 30.0 1.02 0.003 roa ene nies 
in- ahr 9.4 9.4 1.00 0.003 P : 5 : 
EC Dalek 19.15 211 1.10 0.003 4.80 0.00179 0.54 
29.5 29.9 1.01 0.003 3.78 0.00141 0.47 
38 .2 39.6 1.04 0.003 3.89 0.00145 0.47 
29.5 43.4 1.47 0.003 5.46 0.00204 0.46 
29.5 59.8 2.02 0.003 7.25 0.00271 0.45 
28.6 84.5 2.95 0.003 10,58 0.00395 0.45 
28.6 30.3 1.06 0.0015 2.11 0.00079 0.51 
28.6 45.4 1.59 0.0015 3.18 0.00119 0.50 
28.6 60.9 2.13 0.0015 4.40 0.00164 0.51 
28.6 84.5 2.96 0.0015 5.50 0.00206 0.47 
30.1 30.9 1.03 0.002 3.08 0.00115 0.57 
29.5 60.1 2.04 0.002 5.19 0.00194 0.48 
29.5 84.5 2.86 0.002 7.73 0.002389 0.51 
28.8 30.5 1.06 0.004 5.37 0.00201 0.48 
28.8 47.2 1.64 0.004 7.08 0.00282 0.43 
28.2 61.5 2.18 0.004 10.38 0.00388 0.45 
XKL5426, 75° F. 8.95 8.55 0.96 0.003 4.62 0.00254 0.88 
18.5 18.3 0.99 0.003 4.01 0.00220 0.74 
29.2 30.7 1.05 0.003 3.70 0.00203 0.65 
39.4 43.5 PO 0.003 4.81 0.00264 0.80 
14.45 15.5 1.07 0.003 3.22 0.00177 0.55 
14.9 20.6 1.38 0.003 5.50 0.00302 0.73 
15.4 29.4 1.91 0.003 8.14 0.00446 0.78 
14.75 46.5 3.16 0.003 dl rss 0.00646 0.68 
15.4 15.4 1.00 0.004 5.45 0.00299 0.75 
14.6 15.5 0.94 0.002 3.14 0.00174 0.93 
XO I50655) (05 Vie 14.9 15.45 1.03 0.002 4.09 0.00131 0.64 
15.0 15.35 1.02 0.004 7.47 0.00240 0.59 
14.9 15.65 1.05 0.003 5.85 0.00187 0.60 
10.2 10.3 1.01 0.003 5.74 0.00184 0.61 
20.1 21.1 1.05 0.008 5.41 0.00173 0.55 
29.8 31.0 1.04 0.003 5.75 0.00184 0.59 
40.5 42.25 1.04 0.003 5.81 0.00186 0.60 
15.0 21.6 1.44 0.003 8.05 0.00258 0.60 
15.0 Sule 2.08 0.003 10.9 0.00349 0.56 
14.75 45.1 3.06 0.003 15.25 0.00489 0.53 
XDH5005, 70° F. 8.64 25). 2 2.92 0.003 10.49 0.00393 0.45 
This coating is taken up completely by the paper of the coating constant k were determined for each mix- 
moving with the velocity of the backing roll. Hence, ture and are shown in Table V. 
the wet thickness, t, will be dependent on the ratio, Since ¢, = kD, the constant, k represents the ratio of 
R, of the casting and backing roll speeds, the actual film thickness on the casting roll to the 
am clearance between the casting and metering rolls. 
te ante Factors which might be expected to affect the value of 
To test this relationship the quantity ¢/DR was pes ee ee rheological p ee ce ae SUrIaCe 
calculated and is shown in Table III. Average values tension of the coating composition, the ratio of meter- 
ing to casting-roll speed, and the head (depth) of 
liquid in the reservoir. 
Table IV While the speeds of the rolls were varied fourfold, 
. Chuan R threefold, and the clearance between metering roll and 
Baie ped iets ie casting roll about two and one half fold, no definite 
Calon Hee Gee eee Bale nee in ane ane of k with any given factor could be 
Gclatin 29.0 We ae ae iscovered. For any one mixture the value of k 
12 5 a4 0003 0.59 remained relatively constant and the variation in k 
Casein-clay 28.6 26.8 0.0015 0.94 
ae aoe pene ee Table V. Coating Constants (k) for Mixtures Studied 
28.2 : es ari 
XDL5065 14.9 a a 0.002 ee Coating mixture Ce k Seen 
14.7 10.8 0.003 0.73 Gelatin-water iio 0.52 0.075 
15.0 11.8 0.004 0.79 Casein-clay 17 ; 
X1L5426 14.6 12.5 0.002 0.86 X15426 10 nea ee 
14.7 0.75 0.104 
Y oy 0.003 0.82 XDL5065 10 0.59 0.031 
15.4 8.4 0.004 0.55 XDH5005 1 0.45 af 
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from mixture to mixture does not appear to tie in with 
the rheological differences between the five coating 
mixes. For the aqueous dispersions k is approximately 
0.5, while the organosol gives a somewhat higher value 
and the vinyl solution XL5426 a 50% higher k, al- 
though the XL5426 is not as viscous as the organosol. 
The hydrosol vinyl coating mixture should be com- 
mented upon. XDH 5005 was the only mixture which 
proved almost impossible to coat with the clearances 
and speeds utilized for the other colors, a uniform, even 
coating being impossible to attain. This may be due 
to the markedly thixotropic nature of this mixture 
since its apparent viscosity is not abnormal. In the 
one successful coating made, the coverage was of the 
same order of magnitude as that found for the other 
mixtures with the exception of XL5426. 
Variation of the ratio of metering roll: casting roll 
speeds from 0.452 to 0.175 gave a variation in the value 
of k& from 0.5 to 0.8 for a casein-clay color. While 


these experiments were only semiquantitative in nature, 
they were sufficient to indicate that this is an important 
variable. 

Summarizing, it appears that coverage can be pre- 
dicted with a fair degree of accuracy by the relation: 
i= "kDR 
With the particular metering roll-casting roll speed 
ratio used (0.33) for aqueous dispersions k had a value 
of about 0.5. Below a certain critical value of R, 
in no case found to be greater than 1, the coating 

becomes nonuniform. 
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Development of a Method for Treating Strawboard Wastes 


DON E. BLOODGOOD 


The previous work on the anaerobic digestion of straw- 
board wastes is discussed and the conclusions are given. 
The next step in studying the problem was the designing 
of a pilot plant. The necessary considerations that must 
be taken into account in designing, locating, and con- 
structing a pilot plant are pointed out. In order to con- 
serve digestion tank capacity it was decided to treat only 
to rotary-beater-washer wastes by the anaerobic process it 
being believed that the machine wastes would be about 
equal in waste concentration with the effluent from the 
anaerobic process. The anaerobic digestion process was 
started with digested sewage sludge. The details of start- 
ing the process are given. The available waste to be treated 
had a B.O.D. of 3560 p.p.m. as compared to a B.O.D. of 
955 p.p.m. for the total waste used in the laboratory tests. 
The remoyal of total solids and B.O.D. obtained by pri- 
mary sedimentation were 21.6 and 31.0% indicating quite 
effective treatment by sedimentation. The digestion tank 
was maintained at about 33°C. which is approximately the 
average temperature of the waste being treated. The 
B.O.D, reduction amounted to 0.0475 pound per cubic foot 
per day with the production of an effluent with a B.O.D. 
of about 135 p.p.m. The main difficulty in operation has 
been the bulking of the sludge. This resulted in a problem 
in sedimentation in the secondary settling tank. This dif- 
ficulty was not believed to have been caused by the ac- 
cumulation of solids because data indicated no increase in 
solids concentration in the digestion compartments even 
with no wasting of sludge. Laboratory tests have been 
conducted to determine the relative values of ferric chlo- 
ride, aluminum sulphate, ferric sulphate and straw pulp 
as aids in filtering primary sludge. The indications are 
that all of these agents make the sludge filterable. On the 
basis of known methods estimates have been made of 
plant sizes in order to present a better idea of the plant 
that would be required should it be built today. It would 
seem that it would be advisable to continue studies to see 
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if material reductions in treatment units and costs of oper- 
ation cannot be made. 


Two years ago a report was made at the Annual 
Meeting of the Technical Association of the Pulp and 
Paper Industry on the laboratory studies of the an- 
aerobic digestion or treatment of settled strawboard 
waste. The conclusions drawn from the laboratory 
investigation were: 


1. Settled strawboard waste with a B.O.D. of 600 to 800 
p-.p.m. when treated by the anaerobic process will result in an 
effluent with a B.O.D. of less than 75 p.p.m. 

2. The digestion period necessary to obtain a satisfactory 
effluent is less than 2 days. 

3. An effluent of less than 100 p.p.m. of B.O.D. can be pro- 
duced with a 2-day detention time with the digestion tank held at 
30°C. 

4. To produce an effluent with 100 p.p.m. of B.O.D. at 25°C. 
requires almost 4 days detention. Marked reductions in B.O.D. 
can, however, be produced with shorter detention periods and 
still maintain good digesting conditions. 

5. Practically no sludge is produced in the rapid digestion 
at the temperatures of 37, 30, and 25°C. 

6. The primary sludge that would be produced in preparing 
the settled strawboard waste would have to be treated with 
chemicals and vacuum filtered or digested in separate digestion 
tanks and then filtered if present known methods of disposal are 
to be used. 


The conclusions did not state that the next step in 
the process of development of the anaerobic process was 
to build and operate a pilot plant but it is a well-known 
fact that few investigators have the courage or short- 
sightedness to build full scale plants based on studies 
made in bottles in a laboratory. It would often be 
much easier to decide on the size of a full scale plant 
than it would be to come to a conclusion on the suit- 
able size for a pilot plant. 

The laboratory studies had pointed out the advan- 
tage of increased temperature in accelerating the proc- 


317 


ess. With present day costs of heating it was out of 
the question to try to raise the temperature of the 
entire mill waste. In a 100-ton mill the flow of waste 
waters amounts to approximately 2 million gallons. 
A few temperature readings of the wastes from the 
cooker-beater-washer operations and the paper ma- 
chines confirmed the belief that considerable increase 
in temperature could be gained if the machine waters 
could be excluded from the digestion process. Pre- 
vious studies (1) on waste characteristics showed that 
the machine waters usually have about the same 
B.O.D. as the effluents expected from the anaerobic 
process. It seemed advisable under these conditions 
to try to treat anaerobically only the cooker-beater- 
washer wastes. If these more concentrated wastes 
could be treated there could be a considerable reduc- 
tion in disposal plant size and elevation of temperature 
of the waste to be treated would be accomplished. 
Changing concentrations of waste when going from the 
laboratory investigation to the pilot-plant stage might 
have been considered a very questionable thing to do 
if it had not been known that in the anaerobic treat- 
ment of other wastes (particularly yeast wastes) the 
concentrations are higher than those expected in the 
more concentrated strawboard waste. 

With these proposed changes, steps were taken to 
design a pilot plant to be located at the No. 2 mill of the 
Terre Haute Paper Co. 

The size of the pilot plant is usually governed by a 
great many factors but there are two criteria that must 
be satisfied. These desires are: (1) to build the pilot 
plant as large as possible, and (2) to build the pilot 
plant as economically as possible. 

Some designers say that pilot plants should be built 
to handle 10% of the total waste to be eventually 
treated. Earlier measurements had indicated that the 
rotary-beater-washer waste volume amounted to about 
one half of the total waste flow. On the basis of the 2 
million gallon figure for total waste flow previously 
given there would be approximately 1 million gallons 
for treatment should the anaerobic process prove to be 
suitable. On the 10% basis of design the daily flow to 
be handled by the pilot plant would be 100,000 gallons 
and with an anticipated 2-day detention time a diges- 
tion tank of 200,000 gallons capacity would be needed. 
It did not take long to decide that a pilot plant of such 
a size could not be built with available funds, and it was 
thought extremely doubtful whether a pilot plant of 
such a size was really necessary. If this basis of de- 
sign gave a pilot plant of unreasonable size then the 
question was what basis of design can be used. It was 
finally concluded that the minimum flow through the 
digestion tank should never be much less than 5 
g.p.m. if any degree of accuracy was to be obtained in 
the measurement of flows. 

The pilot plant location selected was a level plot of 
ground immediately adjacent to the beater room of the 
mill. The pump necessary for discharging waste to 
the pilot plant was located so that suction could be 
taken from a channel carrying rotary-beater-washer 
waste or machine-water waste or a combination of both 
wastes. A manhole on the main sewer from the plant 
was within easy reach of the contemplated location 
of the pilot plant so that there was no problem in the 
disposal of the effluent or other drainage. Power and 
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steam were readily available. Complete facilities for 
chemical tests were at hand in the paper mill labora- 
tory. 


The general layout of the plant was to be a primary ~ 


sedimentation tank, sludge digestion tank, secondary 
settling tank, waste sludge storage tank, and pumping 
equipment for returning the sludge from the secondary 
tank to the digestion tank. 

The primary tank was to be a very important part of 
the pilot plant because the waste was to have primary 
sedimentation prior to treatment in the digestion tank. 
It was also extremely important to learn the degree of 
treatment obtainable with straight sedimentation. 
Previous primary treatment tests had been made in a 
precipitator type tank. 


SYSTEM OPERATION 


Consideration was given to the type of construction 
to be used in building the pilot plant. In constructing 
a temporary structure wood is always given first con- 
sideration because of cost and usual ease of fabrication. 
The pilot plant was to be built above ground and any 
leaks would have been very objectionable because of 
the particular location. When concrete is used there 
is always the problem of removal after the tests have 
been completed. Upon investigation a steel tank was 
found that was of suitable size and shape and it was 
altered to give units of the sizes shown in Table I. 


Table I. Pilot Plant Tank Sizes 
—Total volume-— 
Width, Length, Depth, Cubic 
Unit tt. ft. ft. - feet Gallons 
Primary tank 2 10 in Bess 159.5 1,193 
Digestion tank 10 30.33 11.0 2980 22,300 
Secondary tank 2 10 11.0 149.6 1,120 


The plant design flow was taken as 15.5 g.p.m. or 
22,300 gallons per day. The detention time in the 
primary tank at design flow, assuming that the sludge 
would be 4% of waste flow and stored for 12 hours, 
would be 48 minutes. The detention time in the di- 
gestion compartment at design flow would be 1 day. 
The period of retention in the secondary tank at the 
design flow would be 47 minutes. 

A particularly novel design of weirs was made which 
allows control of flow to the primary tank without the 
necessity of adjusting the discharge of the pump supply- 
ing the waste and which also permits taking only a por- 
tion of the primary effluent into the digestion tank. 
The effluent from the secondary tank is discharged 
over a V-notched weir with means of recording the head 
on this weir. A sludge wheel was designed to return 
the sludge from the secondary tank to the digestion 
tank. Such a device was believed to be advantageous 
because the rate of pumpage could be varied by chang- 
ing drive pulley drives or sizes of buckets. A pump 
handling such small quantities of material would, it 
was thought, be too difficult to keep in operation. 

The primary and secondary settling tanks were hop- 
per bottomed for sludge collection. The digestion 
tank was divided into three compartments each having 
a mechanism similar to that used in chemical floccula- 
tion units. The purpose of this equipment was to 
mix the incoming raw waste with the seed sludge. 
The compartments of the digestion tank were each 
covered with two floating covers for gas collection. 
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Arrangements were made with the city of Marion, 
Ind. to deliver 1500 gallons of digested sewage sludge 
to serve as seed in starting the digestion tank. The 
pilot plant tanks were then filled with waste, taking 5 
days to complete the operation so that the unit would 


_ not be overloaded with organic matter. The plant 


was then allowed to idle for 13 days to make sure that 
there was no chance for overloading. 


Characteristics of the Waste 


The rotary-beater-washer waste was found to have a 


ye temperature of between 29 and 33°C. The waste for 
the pilot plant was found to be much stronger than 


had been anticipated. A comparison of the total mill 


waste with the rotary-beater-washer waste is made in 
Table II. 


Primary Sedimentation 


The extreme difficulty in obtaining check results on 


suspended solids because of the very fine particles in 


the waste has prompted the discontinuation of the 
suspended solids test as a method of showing waste 
strength or efficiency of removals. A comparison of 


_ the operating results of the present pilot plant primary 
settling tank and precipitator-type tank operating on 


the less concentrated waste, is given in Table III. 
It is apparent that primary sedimentation is quite 


_ effective in removing solids and B.O.D. 


OPERATION OF DIGESTION TANK 


The pilot plant was started in the fall of the year and 
upon arrival of the first cool weather it was apparent 
that the metal tank would radiate so much heat that the 
temperature of the raw waste could not be maintained. 
Loss of heat was stopped by building a wooden tar 
papered housing around the pilot plant and then bank- 
ing it with straw and installing two unit heaters to make 
up any loss of heat. 

Typical of the operation of the digestion unit is 
shown by the data collected during the period Jan. 
16 to Feb. 7, 1948. During this period the pounds of 
B.O.D. removed per cubic foot of tank amounted to 
0.0475. This removal amounted to 95.5% of the 
B.O.D. added. The effluent produced during this 
period had a B.O.D. of 136 p.p.m. The operating 
temperature during the same period was 33°C. 

The sludge wheel that was thought to be such an ex- 
cellent idea for returning sludge did not stand the 
wear that was experienced. It was necessary to re- 
place the wheel with a piston pump. The pump was 
built in the shop of the Terre Haute Paper Co. and it 
has served for several months with no particular dif- 
ficulty. 
Table II. Comparison of Total Mill Waste and Rotary- 

Beater-Washer Waste 


Rotary- 
beater- 
Total mill washer 
Analysis waste waste 


3691 8280 

2449 5840 

955 3560 
66.4 70.6 


Total solids, p.p.m. 
Volatile total solids, p.p.m. 
B.O.D., 5-day p.p.m. 

Volatile per cent of total solids 
B.O.D., pounds per pound of total 
solids 
B.O.D., pounds per pound of volatile 

total solids 


0.26 0.43 
0.61 
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Table III. Comparison of Sedimentation Tanks 
Prectpitator Sedimentation 
pilot plant tank pilot plant 
Data To. 1 No. 24 
Total solids in raw waste, p.p.m. 3701 7940 
Total solids in primary effluent 
p.p.m. 3051 6402 
Removal of total solids, % ile? 5) 19.1 
B.O.D. in raw waste, p.p:m. 954 3620 
B.O.D. in primary effluent, 823 2780 
p.p.m. 
Removal of B.O.D., % 13.8 30.2 
Concentration of sludge re- 
moved, % 0.68 4.52 
Overflow rate, gal./sq. ft./day 1915 448 


% Period Dec. 1, 1948 to Feb. 21, 1949. 


The chains used to drive the mixing mechanisms were 
old when first put into use in the pilot plant and they 
have given trouble from time to time. It is believed 
that well fitted, new chains would give no particular 
difficulty if they were used in a full scale plant. 

There is a difficulty that has arisen that has not been 
overcome. After several months of operation it was 
observed that at times it was impossible to remove the 
sludge fast enough from the secondary tank. It was 
first thought that there was some difficulty with the 
returning mechanism but it was finally concluded that 
the sludge from the digester would not settle. In 
laboratory tests on settling the sludge behaved much 
as a bulking activated sludge. This difficulty has not 
been overcome as yet. Changes in design of the pilot 
plant recently made will permit the addition of raw 
waste to the digestion tank. It is hoped that the 
extra weight of the solids in the raw waste will suffice 
to weight the sludge so that when discharged to the 
secondary settler the sludge will settle out quickly and 
effectively. Even during the period of bulking it was 
apparent that the effluent being produced showed a 
reasonable B.O.D. reduction. 

The effluent produced in the pilot plant was not as 
of high quality as was the effluent produced with the 
laboratory set-up. It must be borne in mind thai 
waste handled in the pilot plant was almost four times 
the strength of the waste used in the laboratory ex- 
periments. 

During one period the digestion tank was overloaded 
by mistake and the recovery period was followed very 
closely with the volatile acids determination. At the 
high the volatile acids concentration was 1800 p.p.m. 
and in 2 weeks they were down to below 300 p.p.m. 
The volatile acids test is a most useful tool in following 
the operation of the process. 

The total solids in the digestion tank have been 
maintained at about 1%. 

No sludge was wasted from the digestion tanks until 
the difficulty with bulking was experienced. If there 
had been much of an increase in sludge in the digestion 
tanks there would have been an increase in concentra- 
tion. 


SLUDGE DISPOSAL 


When mill superintendents were asked about their 
losses there was some difference in the quantities re- 
ported but the usual answer was about 36%. An actual 
caleulation of losses based on the analysis of waste 
from the Terre Haute Paper Co. Mill No. 2 revealed 
that the loss amounted to 29.26%. 
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The removal of total and suspended solids by the 
precipitator averaged 17.5 and 56.1%. The removal 
obtained in the primary sedimentation tank of pilot 
plant No. 2 was 21.6% for total solids. It must be 
kept in mind that this was a more concentrated waste 
than was used for the tests with the precipitator. 
Based on the average of daily results for a 5-month 
period there were 55.97 tons of total solids and 22.3 
tons of suspended solids discharged from the mill per 
day. 

if the removals obtained with the present pilot 
plant are applied to the data just given the amount of 
sludge solids as primary sludge to be disposed of per 
day would amount to 12.1 tons. The usual concentra- 
tion of sludge from the primary tanks is about 4.52%. 
Using this percentage and the 12.1 tons in a com- 
putation to find the gallons of sludge produced from a 
100-ton mill the answer comes out to be 64,200 gallons. 

Eldridge (2) found a number of years ago that straw- 
board waste sludge could be digested. It would seem, 
however, that the usual long periods required for 
solids decomposition would necessitate large digestion 
tanks. 

A laboratory investigation of various chemicals and 
materials was made to see how practical it might be to 
dewater the primary sludge on vacuum filters. Ferric 
chloride, aluminum sulphate, ferric sulphate, and pre- 
pared straw pulp were used as conditioning agents. 
The sludge can be filtered with any of these agents. 
All of them will produce filter cakes with moisture 
contents of from 69 to 78%. The amount of ferric 
chloride (FeCl;) required was 12 to 15% of the dry 
weight of the solids filtered. The amount of alumi- 
num sulphate (Al,(SO)3) was between 6 and 7% of the 
dry solids filtered. The amount of ferric sulphate 
(Fes(SOx)3) required for suitable filtration was 18.6% 
of the dry solids filtered. 

The concentration of the sludge filtered was about 
5%. This is a concentration higher than that easily 
obtained from primary sedimentation. Further studies 
will be necessary to determine whether the sludge of 
lower concentration will require substantial increases 
in the quantity of chemical required per unit weight of 
dry solids. 

Based on current car load quotations for these 
chemicals the cost for chemicals alone per ton of dry 
solids would be; ferric chloride $17.25, aluminum sul- 
phate $4.08, ferric sulphate $5.30. 

A number of years ago there was some experimental 
work done on the use of paper pulp as an aid in the 
vacuum filtration of sewage sludge. The sewage 
sludge could be filtered with the pulp but the process 
was not developed because of the fluctuation in the 
market price of paper. Realizing that there is no 
place where pulp can be procured as cheaply as in a 
paper mill it was decided to try filtering primary sludge 
with straw stock. The indication from one test indi- 
cated that it would take 165% by weight of pulp to filter 
the primary sludge. Multiplying this percentage times 
the 22.3 tons of waste solids from a 100-ton mill gives 
36.8 tons of pulp required for filtering the 22.3 tons of 
primary sludge solids. This would be out of the ques- 
tion unless the sludge and pulp could be processed 
into paper without the loss of efficiency in manufac- 
turing or quality of product. There is one mill now 
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operating on this basis but the quantity of straw proc- 
essed is only a small portion of the total tonnage of 
paper produced. ‘| 

It is realized that it is extremely dangerous to make _ 
statements regarding plant-sized units when the ex- 
perimental data offered are not conclusive. It is very 
difficult, however, to visualize or interpret findings from 
research unless they are expressed in a magnitude com- 
parable with known existing units. An attempt will 
be made to give some idea of the size of plant needed to 
treat the waste from a 100-ton mill. 

A 100-ton mill will discharge about 31/2 million gal- 
lons per day. To give this amount of waste primary 
treatment of the degree of treatment indicated (21.6% 
removal of total solids) would require a detention time 
of about 1 hour. This then would mean that primary 
tanks with a volume of 146,000 gallons would have to 
be provided. The 64,200 gallons of sludge produced 
per day would have to be disposed of by lagooning or 
be filtered with disposal of 48.4 tons of filter cake of 
75% moisture content. To filter 64,200 gallons of 
sludge per day it would be necessary to provide two 
standard vacuum filters with drums 11.5 feet in diame- 
ter and 14 feet long. The quantity of filter alum re- 
quired per day would be at least 1 ton. 


Calculations for volume of rotary-beater-washer 
waste made on the basis of 3.5 m.g.d. for total waste 
and the B.O.D. relations shown on Table II indicate | 
that there would be approximately 865,000 gallons of 
rotary-beater-washer waste to dispose of per day. © 
Duplicating the results obtained in the pilot plant 
would require digestion tanks with a volume of 520,000 
cubic feet (4,320,000 gallons). Allowing for a return 
of sludge from the secondary settling tanks amounting 
to 50% it would be necessary to provide a settling 
tank volume amounting to 54,000 gallons if a 1-hour 
detention time were provided. 


CONCLUSIONS 


1. Itis probable that a strawboard waste treatment 
plant using the anaerobic process could produce an 
effluent with a B.O.D. of 150 p.p.m. or less from rotary- 
beater-washer waste waters. 


2. Primary treatment of strawboard waste will re- 
move 19% of the total solids and 30% of the B.O.D. 


3. Sludge from primary sedimentation can be 
filtered on vacuum filters. 


4. It is believed that the cost of sludge filtration by 
presently known methods will be very high. 


5. Because of difficulties in operation of the an- 
aerobic process further tests must be completed before 
a full scale plant is constructed. 
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Some Factors Affecting Slime Formation and Freeness in 
Boardmill Stock 


WILLEM RUDOLFS and NELSON L. NEMEROW 


Recirculation of white water is a common practice in most 
paperboard mills as a method of pollution abatement and 
of conservation of fiber, filler, and water. Slime, one of 
the major nuisances resulting from this recirculation, 
causes a decrease in the drainage rate (freeness) of the 
stock which is measured by a laboratory handsheet ma- 
chine. Slime forms to some extent when white water is 
recirculated without pH control and at a temperature 
range of 20 to 37°C. The extent of slime growth and its 
optimum growth temperature will vary somewhat from 
one boardmill to the next. A pH of 4.5 or a temperature of 
50°C. was found to prevent slime growth. Replacement 
of the nonsettleable portion of white water with fresh 
water, before recirculation, ‘inhibits slime growth. Slime 
formation is greatly stimulated by casein, slightly stimu- 
lated by starch, and not affected at all by rosin. 


RECIRCULATION of paperboard white water is 
frequently considered objectionable because of slime 
formation and the subsequent fouling of fibers or even 
slowing down of the machines. Slime is a mass of 
bacterial excretion products enmeshed in and around 
partially decomposed pulp and fungi. Buckman (/) 
likens this slime mass to concrete, in which the capsu- 
lar bacterial excretions act as the cement binder and 
the fungi and pulp fibers act as the retaining structure. 
It can easily be visualized how such a slimy mass can 
slow down the drainage rate of a stock on a wire of a 
paper machine. The drainage rate is a characteristic 
of boardmill stock best described by the term ‘“‘free- 
ness.’’ An increase in the drainage time corresponds 
to a similar decrease in freeness of the stock and vice 
versa. Since slime causes a decrease in freeness, and 
the latter is measured best by the drainage time, slime 
also can be measured by the drainage rate of a stock. 
It is realized that the type of furnish and the degree of 
fibrillation can also affect the freeness. Keeping vari- 
ous conditions constant, an attempt has been made to 
“use freeness as a direct measurement of slime forma- 
tion. Further, an investigation was made concerning 
some of the factors affecting freeness of boardmill stock 
during the recirculation of white water. 


METHODS AND MATERIALS 


Since this paper deals with one of the main problems 
encountered in the recirculation of white-water wastes 
in the chipboard mill, it is appropriate that an analysis 
of the white water be given (Table I). This analysis 
closely represents the physical character of the many 
white-water samples collected. Generally, all samples 
were collected on the same day of the week at the same 
mill making essentially the same paperboard product. 


Witiem Ruvours and Nevson L. Nemerow, Department of Sanitation, 
New Jersey Agricultural Experiment Station, Rutgers University, the State 
University of New Jersey, New Brunswick, N. J. 
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However, variations exist in boardmill white waters 
even within the same mill. 

“Standard Methods for the Examination of Water 
and Sewage”’ (2) was used in all analyses made on the 
white water unless otherwise specified. 

All tests were made at room temperature, except 
when the effect of various temperatures was studied. 


Apparatus 


To determine the magnitude of slime formation an 
apparatus was designed and built for measuring any 
changes in the drainage time (freeness) of the stock. 
The apparatus, called the ‘‘Laboratory Handsheet 
Machine,” is an adaptation of the more or less “‘stand- 
ard” handsheet mold. The machine used is illustrated 
in Fig. 1. It consists of a wire screen (40 mesh) sup- 


Fig. 1. Overlooking front view of laboratory handsheet 
machine 


ported by a larger screen and rubber gaskets between 
the faces of two pipe flanges. Above the screen and 
threaded into the upper flange is a 4-inch short length 
of pipe. This pipe serves to hold the white water 
until it drains through the screen. Underneath the 
screen is a short length of 4-inch pipe reduced to a 1- 
inch valve. This pipe allows for the collection of the 
filtrate. Directly underneath the flanged joint and 
behind the box, a */s-inch line is tapped and threaded 
which leads to a 2-inch length of pipe connected di- 
rectly at one end to the suction end of a small vacuum 
pump. A gate valve in this */,-inch line controls the 
instantaneous vacuum applied to the stock underneath 
the screen. The 2-inch vacuum storage line is fitted 
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at one end with a drain cock and at the other end with 
a vacuum gage and bleed-off control petcock as well as 
the suction connection to the vacuum pump. 

Operation of Machine. After the vacuum pump is 
started, the suction line is connected to the 3/,-inch 
valve just beneath the screen and a 1-liter sample of 
the white water to be tested is poured onto the screen. 
Immediately the suction valve is opened in the */«-inch 
line and the bleed-off cock manipulated to show a read- 
ing of 2 inches on the gage. When the white water is 
completely drained through the screen the fibrous mat 
left changes to a lighter shade of gray almost instantane- 
ously and appears dry. The sharp change in color 
was used as one of the indices for the completion of 
filtration. The stopwatch is snapped off at this point 
and the drainage time recorded (stopwatch). The 
vacuum is disconnected and the 1-inch valve opened, 
releasing the filtrate to be used over. The discharge 
end of the vacuum pump is then connected to the 3/4- 
inch hose also leading directly beneath the screen. The 
fibrous mat is then blown loose from underneath the 
screen and removed by hand from above. 


Table I. Analysis of White-Water Waste from Chipboard 


Mill 

MELEE e A < SL ee ee ea 7.0 
Nkalimityaas! CaO; pipamincsss) access. 118 
Suspendedisolds sp: panne eee meet erie O40 
Hixedisuspendedisollds mon emer te ekctene 11.9 
Wolatilersuspendedisolidss 50 aanee auc 88.1 
ION SOC TM ARCs se Coe eas GM Oe a oem Oreo 2180 

7 GPa sere SeRNS a eg eae eee gan Rn gr 19.3 
Wolatilestotaliso lids Sanne ase seies agosto 80.7 
Dissolved solids; per cent: of total.....-.........: 61.5 


To clean the screen thoroughly for the next test, clear 
water is forced upward into the filtrate line through 
the screen, thus lifting out any entrained fibers. Com- 
pressed air is also introduced above the screen into the 
upcoming water for agitation. When the water has 
reached the 1-liter mark above the screen, it is siphoned 
off into the drain. Then the clear water beneath the 
screen is released through the filtrate line. After the 
filtrate valve is closed the apparatus is ready to be used 
again. This method indicating “freeness,’”’ a physical 
phenomenon, can be used to measure accurately the ex- 
tent of slime formation, assumed to be a biological 
growth. 


EXPERIMENTAL RESULTS 


Simple Mechanical Recirculation 


For the purpose of these experiments the term “re- 
circulation” signifies the incubation of white water plus 
the fiber sheet and the subsequent returning of the 
mixture to the.screen. The term “adjustment of con- 
sistency” signifies the appropriate amount of dried 
paperboard added to make:a, specific concentration of 
fibrous material. To determine whether the physical 
character of the white water is altered by constant 
recirculation (picking up new fiber stock and passing 
through the machine screen) a liter of white water ad- 
justed to 0.25% consistency, at a pH of 4.5 and a tem- 
perature of 38°C. was recirculated through the machine 
seven times within eight hours, with the liquid ad- 
justed previous to each passage. The adjustment of 
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the consistency, pH, and temperature of the recircu- . 
lated white water was intended to simulate practice — 
followed in several boardmills. 


Table II. Continuous Redirculation of White Water 


Suspended 

solids in the 

Drainage recirculated 

Recirculations, time, white water, 

No. sec. p.p.m. 

1 51 70 
2 66 30 
3 69 50 
4 60 50 
5 66 50 
6 60 46 
7 55 60 


} 
The results (Table II) show that white water, which — 
was kept circulating in a clean system at constant tem- 
perature and pH, does not slime up and cause a de-— 
crease of freeness of the material on the screen, indi- — 
cating that the mechanical act of continual recircula-_ 
tion of the white water is not responsible for a change in 
the character of the water causing it to decrease in free-_ 
ness. It is possible that the increased dissolved solids _ 
after recirculation would become susceptible to bac- 
terial action if the white water were allowed to stand 
for a considerable time or to come in contact with | 
“dead spots” in the lines during recirculation. . 


Nature of Solids Build up in Recirculated White Water 


To simulate actual conditions in a boardmill 2.5 
grams of dried paperboard stock was added to a liter of 
distilled water, beaten in a Waring Blender at 65°C., 
adjusted to a pH of 4.5 with alum, and poured onto the 
screen of the handsheet machine at 100°F. The ‘“‘free- 
ness” of the stock was measured. The same amount of 
fiber was added to the filtrate before beating and ad- 
justment of the temperature and pH was just as before. 
This procedure was repeated twice a day for 3 days 
with three samples of artificial white water. The first 
sample contained only distilled water and fiber, and 
the other two samples were seeded with fresh sewage 
and refortified with N and P of various amounts (3). 


Table III. Build up of Solids in Recirculated White 


Water 
Freeness 
Incuba- Volatile of 
tion at Total Suspended Dissolved dissolved white 
Sample 37.5°C., — solids, solids, solids, solids, water, 
No. hr. p.p.m. p.p.m. p.p.m. p.p-m. sec. 
1 0 187 54 133 58 49 
18 235 60 175 74 54 
36 313 80 233 108 41 
54 348 57 291 127 43 
72 299 59 240 107 40 
2 0 186 61 125 65 43 
18 245 53 192 84 49 
36 271 58 213 84 42 
54 243 53 190 94 42 
1 333 83 250 124 56 
3 0 130 55 75 28 42 
18 128 81 47 74 56 
36 206 68 138 74 54 
54 259 57 202 75 54 
72 262 57 205 114 55 


From the results (Table III) it appears that the 
buildup of solids in laboratory recirculated artificial 
white water was caused entirely by an increase in dis- 
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solved material or colloidal matter which passes the 
asbestos mat of a gooch crucible. However, the build 
up occurred in all samples, but freeness decreased only 
‘In samples seeded with sewage bacteria. It appears 
that the decrease in freeness of the recirculated white 
water is caused by the excess dissolved matter being 
utilized as bacterial food and not to the dissolved ma- 
terial as such. 


Effect of Initial pH Adjustment of White Water 


_ Twenty-four liter samples of natural boardmill white 
water were incubated at room temperature (21°C.) 
for one to five days. Twelve of the samples were agi- 
tated intermittently and the others allowed to stand 
quiescently. The 24 samples were divided into three 

sets immediately after being poured; the pH values 
adjusted to 4, 6, and 8, respectively, before incubation 
as described above. It was found that regardless of 

‘the initial pH of the white water (from 4 to 8) and 

despite the physical treatment of the water (intermit- 
tent stirring or quiescent conditions) the pH values 
tend to come to an equilibrium range of between 6.2 

and 7.2. When the material is stored under quiescent 
conditions the time required to attain equilibrium is 
longer. 


_ Effect of Controlled pH on the Freeness of Recirculated 
White Water Waste 

Certain changes take place in the recirculated white 
waters, believed to be biological, which affect the pH 
of the waters. Experiments were conducted to deter- 
- mine in which pH range slime forms and to what extent; 
and conversely in which pH range or ranges slime forma- 

tion can be most effectively controlled. 


85 


Dy 


75 


65 


55 


35 


© 
DRAINAGE TIME (FREENESS) IN SECONDS PER LITER 


25 


' 3 5 
DAYS OF RECIRCULATING 


Fig. 2. Effect of controlled pH on slime formation and 
freeness in boardmill stock 


The pH values of six 1-liter representative natural 
boardmill samples of white water were altered as fol- 
lows: 


1. A 20% slurry of lime was added until the pH rose to 8. 

2. A 40% solution of caustic soda was added until the pH 
rose to 8. ‘ 

3. Alum solution was added until the pH dropped to 6.0. 

4, Alum solution was added until the pH dropped to 4.5. 

5. Concentrated H,SO, was added until the pH dropped to 
4.5. 

6. No chemicals were added (control). 
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The samples were exposed to slow, intermittent, 
mechanical stirring for one day. A total of 2.5 grams 
of previously pulped and dried paperboard stock was 
then added to each sample, after which all samples were 
thoroughly mixed and poured onto the screen of the 
laboratory handsheet machine. The time of filtration 
was noted, and the paper retained on the screen was 
immediately recombined with the filtrate. At this 
point in the procedure each day pH adjustments were 
made on each sample. No more stock was added to 
the samples than was removed, so that the solids re- 
mained constant during the run. 


o 
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Fig.3. Effect of alum asa pH regulator on slime formation 
and freeness of boardmill stock 


The results shown in Fig. 2 indicate that the freeness 
of the recirculated white-water stock was a time reac- 
tion under controlled pH conditions. When the pH 
was controlled with alum or sulphuric acid to 4.5 no 
slime formation resulted as shown by the constant 
increase in freeness or decrease in drainage time in the 
recirculated white water. With no pH control, slime 
formation took place after 5 days and the freeness of 
the white water decreased; the sample had a foul and 
fishy odor, whereas the samples controlled to pH values 
lower than 6 had no odor. By controlling the pH at 8 
with lime or caustic soda the increase in freeness was 
slight and showed tendencies to slime up at times. At 
the end of nine days a liter of ‘uncontrolled pH”’ stock 
took 137% longer to drain than the sample of white 
water controlled at pH 4.5 with sulphuric acid. The 
drainage time was 92% longer when no pH control was 
used than when the white-water sample was controlled 
to pH 4.5 with alum. Figure 3 shows the effect of alum 
as a pH regulator on the slime formation and freeness 
of the recirculated stock. 


Effect of Temperature of Environment on “‘Sliming Up” 
of Recirculated White Waters 

To determine the effect of temperature on sliming, 
previously pulped and dried paperboard stock was added 
to white water and incubated for 4 hours at 10, 20, 
30, 37.5, or 50°C., until a constant temperature was 
reached. Then the samples were each separately 
poured onto the screen of the laboratory handsheet 
machine and their drainage times (freenesses) recorded. 
The mats from the screen were then recombined with 
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their respective filtrates and incubated again at their 
previous temperatures. 

The results of the freenesses during the run, shown 
graphically in Fig. 4, indicate that with waste 1 the 
freeness of recirculated white water decreased with 
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Fig. 4. Effect of controlled temperature euvironment on 
the slime formation and freeness change of recirculated 
boardmill white water 


time when at 10, 20, and 30°C., but at 37.5 and 50°C. 
no decrease took place. The optimum slime conditions 
existed at 20°C., and slime formation decreased above 
20°C. until at about 40°C. none occurred. A tem- 
perature of 20°C. appeared to be ideal for slime growth, 
resulting in a maximum decrease in freeness of 237% 
after 14 days. At 30°C. a decrease in freeness of 163% 
took place after 14 days, and a 49% decrease in freeness 
occurred at 10°C. after eight days. An initial increase 
in freeness of the waste of 36% occurred when the tem- 
perature was raised from 10 to 50°C. 

With waste 2, the optimum slime growth occurred 
between 25 and 37.5°C., with the maximum at 30°C., 
resulting in a maximum decrease in freeness of 67%. 
White waters incubated at 50°C. filtered faster at all 
times during the 13 days—including the maximum slime 
growth period—than white water incubated at lower 
temperatures. An initial increase in freeness of about 
33% was obtained by increasing the temperature of the 
recirculating stock from 10 to 50°C. 

The results indicated that the extent and character 
of the slime growth may vary from place to place and 
the effect of temperature may be more pronounced at 
one place than another. 


Effect of HgCl, on the “‘Sliming Up” of Recirculated White 
Water 

To prove or disprove that bacterial action results in 
slime formation and that the slime which results can be 
expressed in freeness and measured by means of the 
laboratory handsheet machine, two different wastes 
were studied. In both cases 30 p.p.m. of HgCl and 
about 3 grams of paperboard stock per liter were added 
to the white water which was incubated at 20°C. for 
several days. Waste A was incubated at 30°C. after 
3 days to induce faster slime formation. The results 
of pH and freeness changes during the experimental 
periods are shown graphically in Figs. 5 and 6. With 
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waste A, HgCl, caused a 28% increase in freeness of the 
recirculated white water after 8 days. Bacterial action 
was sufficiently inhibited to prevent changes in pH 
during the experiment. Without HgCh addition, a 
23.6% decrease in freeness occurred after 7 days. 
Bacterial action in this sample accounted for the 
characteristic pH curve which slowly rose above 6 where 
slime began to form. The waste to which HgCl, was 
added showed an increase in freeness of 22.2% after 
recirculation for 13 days as compared to 39.3% de- 
crease in freeness with no HgCl, added. The results 
with the second boardmill white water waste show that 
a biologically uncontrolled, recirculated white water 
decreases in freeness (or increases in drainage time) 
after about a week of recirculation at relatively constant 
temperature (20 to 30°C.). The quantity of slime 
formed varied between the boardmill white water 
wastes. Boardmill waste B’s white water took 100% 
longer to drain after 10 days of recirculation with no 
biological control than the same waste with HgCle 
added to inhibit bacterial action. 


Effect of Controlled Environment on Slime Formation as 
Measured by Freeness Change as Well as the Total Bacte- 
rial Count 

It has been shown indirectly that slime formed in 
recirculated white waters was caused by bacterial 
action. An attempt was made to correlate directly the 
increase in slime formation (decrease in freeness) with a 
change in total bacterial population. In previous 
investigations recirculated white waters controlled to a 
pH of 4.5 or a temperature of 50°C. did not slime up as 
measured by an increased drainage time. Now, the 
effect of these same environmental controls on the 
bacterial population was determined. 
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Fig. 5. Effect of definite microbiological control with 
HgCl, upon slime formation and freeness change in re- 
circulated boardmill white water 


Three liters of natural white water were blended with 
9 grams of previously pulped and dried paper stock. 
Homogeneous, 1-liter samples were adjusted in the 
following manner: 


1. No adjustment and incubated at 20°C. 
2 No adjustment and incubated at 50°C. 
3. Adjusted to a pH of 4.5 with alum and incubated at 20°C. 


After adjustments had been made and the samples 
had come to the desired temperature, they were poured 
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onto the screen of the laboratory handsheet machine 
and their drainage times and pH values were recorded. 
The duration of the experiment was 17 days. Total 
bacterial counts were made at various times during the 
experiment. The agar plates were incubated at 20°C. 
for 2 days and then counted. 
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Fig. 6. Effect of definite microbiological control with 
HgClk upon pH of recirculated boardmill white water 


The drainage time increased 79% when the white 
water was recirculated daily and incubated at 20°C. for 
17 days (Fig. 7). The drainage time of the water 
decreased about 16% when the temperature was raised 
from 20 to 50°C. No increase in drainage time (de- 

crease in freeness) of white water incubated at 50°C. 
and recirculated daily occurred even after 17 days. 
The recirculated and 20°C. incubated white water 
controlled to a pH of 4.5 with alum showed a decrease 
in drainage time of about 17.5% at the end of 4 days 
and stayed at this level without showing a tendency 
*to slime up for 17 days. 

In unadjusted and 20° incubated white water the pH 
dropped initially and then rose slowly to 6.7 as slime 
started forming (Fig. 8). At 50°C. the pH was nearly 
constant for 5 days, at which point it rose slowly to 7.0. 

In unadjusted and 20°C. incubated white water the 
total bacterial numbers decreased from 6,200,000 per 

- ml. to about 100,000 to 300,000 per ml. at the end of 
10 days of recirculation (Fig. 9). However, this de- 
crease was at a slower rate and resulted in higher num- 
‘bers than when controlled at 50°C. or pH 4.5. At 
50°C. the numbers dropped from 6,200,000 to about 
1000 to 2000 per ml. during the first 3 days and remained 
- at this low level during the 17 days of the experiment. 
Similarly, at a pH of 4.5 the numbers were also reduced 
~ to between 2000 and 4000 per ml. at the end of eight 
_ days and also never recovered. 


Other Factors Influencing Slime Growth 


The fact that some samples of recirculated white 
water slimed up noticeably while others showed no slime 
formation led to a study of other factors which may be 
of importance. Obviously there are substances present 
in white waters which create favorable conditions for 
slime growth. It is possible that increased concen- 
trations of food for organisms play an important role 
in growth stimulation and even change the physical 


TAPPI - July 1950 Vol. 33, No.7 


characteristics of the white water to such an extent 
that the growth rate is affected. In this respect it is 
necessary to know in which physical fraction of the 
white water the slime originates, and to determine its 
rate of formation under various conditions. 

Six 1-liter samples of a representative white water 
from a north Jersey paperboard mill were altered as 
follows: 


1. No change (control). 

2. Supernatant removed after settling and replaced by dis- 
tilled water. 

3. Removal of settleable solids by centrifuging and replace- 
ment with dried paperboard stock. 

4. Addition of soluble starch (100 p.p.m.) to white water at 
start (each day freeness test was made). 

5. Same as (4) with 100 p.p.m. of casein. 

6. Same as (4) with 100 p.p.m. of rosin. 


The results are shown in Table IV. 

The “control” required 153% more time to drain 
after 18 days of incubation and recirculation at 20°C. 
than at the beginning of the test. The freeness ap- 
peared to decrease directly as a straight-line function 
of the length of time of incubation and recirculation. 
The sample which had its supernatant removed after 
settling and replaced by distilled water did not slime up. 
It appears that there was something in the removed 
supernatant that was vital to slime formation. The 
sample which had its original settleable fiber removed 
and replaced by fresh dried paperboard, slimed up 
79.5% (as measured by the increase in drainage time). 
This shows that normal slime growth was depressed 
about 50% by the removal of the settleable solids. 
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Fig. 7. Effect of controlled temperature (50 and 20°C. 
or controlled pH (4.5) on the slime growth and freeness of 
the recirculated boardmill white water 


The sample to which was added daily 100 p.p.m. of 
soluble starch showed a 184% increase in drainage 
time. This indicates that a readily available source 
of carbohydrate food aids in slime formation causing 
31% more slime growth. Addition of 100 p.p.m. of 
casein each time the white water was tested for freeness 
resulted in 518% sliming after 18 days. It is apparent 
that casein stimulated slime growth to a considerable 
extent. This means that the slime forming micro- 
organisms present in the natural white water are 
sufficiently abundant to cause difficulties and that the 
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source of carbohydrate food for these microorganisms 
was present in ample amounts to promote slime growth, 
but that the slime growth was limited by the amount of 
available nitrogenous food in the water. After casein 
was added, a period of acclimatization, durmg which 
the breakdown of the complex protein undoubtedly 
occurred, was followed by vigorous slime growth and 


slime growth at the end of 9 days even though the . i 
temperature was ideal for the slime-forming micro- ||} 
organisms. An “uncontrolled pH” sample of this_ 


same recirculated white water took 137% longer to ||} 


drain through the wire of the laboratory handsheet ||} 
machine. Sulphuric acid proved slightly better as a_ 
pH regulator than alum, but both worked well. This 


Table IV. Factors Affecting Rate and Extent of Slime Build up 


Freeness (drainage time) after the following number of days of recirculation and incubation, sec. 
i ; 2 3 6 if 8 10 13 i 


Sample Key 0 8 
1 Control 17 19 22 21 24 25 24 31 31 43 
2 Replaced supernatant 16 17 19 17 19 19 19 20 19 19 
3 Replaced settled solids 15 14 15 ile 21 22 24 25 28 26 
4 Added starch 19 21 23 22 26 30 35 41 45 53 
i) Added casein 18 18 22 24 34 34 36 36 66 111 
6 Added rosin 18 20 23 26 28 30 32 34 35 44 


putrid odors. The sample to which was added 100 
p.p.m. of rosin each time a freeness test of the sample 
was made showed 144.5% increase in drainage time. 
The percentage of slime formed in this sample was 
almost identical with that formed in the control sample. 
Thus, it is probable that rosin neither aids nor inhibits 
normal slime formation. 


DISCUSSION 


In the investigation it has been shown that slime 
forms in some recirculated white waters and that the 
growth is a direct result of bacterial action. Some 
mills use two or three different chemicals besides weekly 
shutdowns to control this growth. It might be more 
practical to inhibit slime in paperboard mills by con- 
trolling the environment of the process waters. Experi- 
ments described in this paper showed that slime growth 
was inhibited by proper control of the temperature 
and/or pH of the recirculated white water. The recir- 
culated white-water system kept at 50°C. exhibited no 
slime growth with a drop of total bacterial counts from 


8 
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Fig. 8. pH changes of recirculated boardmill white water 
under controlled temperatures of 50 and 20°C. 


6,200,000 to 1000 per ml. and a 35% faster initial 
drainage rate than white waters controlled at 10°C. 
The samples which were adjusted to lower temperatures 
exhibited some slime growth. The recirculated white- 
water systems controlled at a pH of 4.5 exhibited no 
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showed that either a temperature of 50°C. or a pH of | 


4.5 proved an ideal environment to combat slime for- | 
mation.* 

The microorganisms and the food for the slime formers 
were found to be present in the dissolved and colloidal 
portion of the recirculated white water. 
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Fig. 9. Effect of controlled temperature (50 and 20°C.) 


or controlled pH (4.5) upon the 2-day total bacterial 
numbers in recirculated boardmill white water 


water, no slime growth took place. Some slime micro- 
organisms or food or both were found to be enmeshed in 
the settleable solids portion of the recirculated white 
water because the slime growth was depressed 50% 
by replacing this fraction of the water with fresh pulped 
and dried paperboard stock. The addition of soluble 
starch to the white water increased the slime growth 
31%. Starch and other forms of available carbohy- 
drate foods are usually plentiful in white waters and 
this fact is borne out by the small increase in slime 
growth caused by the addition of the starch. The 
finding that addition of casein stimulated slime growth 
and caused putrid odors might have been expected, 
but nitrogenous food matter is always low in white 


* The effect of alum on recirculated white waters added at various tem- 
peratures and at different pH values will be discussed in a subsequent paper. 
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When this } 
portion of the white water was replaced by distilled |} 


| 
| 


. 


waters. The casein added, serving as a source of nitrog- 


enous food for the slime forming microorganisms, re- 
sulted in an increased slime growth of 237%. It is 


apparent that white waters with an ample supply of 


nitrogenous matter can be expected to promote exces- 
sive slime growth. 


The introduction of a new method of measuring the 
extent of slime growth may meet with some criticism. 
For instance, other factors besides slime growth, such 
as the extent of beating the fibers receive, slight changes 
in temperatures, operational difficulties of vacuum 
fluctuations, and the cleanliness of the screen, will 
cause a recirculated white water to drain more slowly. 
But if every sample is prepared alike, except for the one 
variable to be studied, this apparatus can be used with 
remarkable accuracy and consistency, the writers 
believe. Moreover, comparable results can be expected 
if an initial freeness reading is made on each sample, 
and the percentage decrease in freeness is recorded 
under controlled conditions after slime has occurred; 
and little doubt should exist as to the origin of the 
increase in drainage time. 


SUMMARY AND CONCLUSIONS 


Recirculation of white water is a common practice 
in most paperboard mills as a method of pollution 
abatement and of conservation of fiber, filler, and water 
within the mill. Slime is one of the major nuisances 
which result from the recirculation. Several chemicals 
are now being used as well as regular machine and mill 
clean-ups to inhibit slime growth. 


A laboratory handsheet machine was designed and 


constructed to measure the rate of drainage of recir- 
culated white-water mixtures. 


White water obtained from paperboard mills was 


recirculated for various periods, subjected to pH and 


temperature control, sterilized or various types of 
food for biological growth added to determine the indi- 


* vidual effects of treatment. 


The results obtained by experimentation led to the 
following general and specific conclusions: 

1. Slme growth in the white water decreases the 
drainage rate (freeness) of the white water allowing the 
slime growth to be measured directly by the developed 
laboratory handsheet machine. 

2. The simple mechanical act of continuous re- 
circulation of the white water in itself is not responsible 


for a change in the character of the water resulting in a 


decrease in freeness. It is possible that the increased 
dissolved solids during recirculation become susceptible 
to bacterial action if the white water is allowed to stand 
for a considerable time or remains in contact with 
“dead spots” in the lines during recirculation. 

3. The build up of solids in laboratory recirculated 
white water was caused by an increase in dissolved 
or colloidal matter. The recirculated white water in 
which contamination (food and seed) was present 
showed a decrease in freeness. 

4. Regardless of the initial pH of the white water 
(from 4 to 8) and despite the physical treatment of the 
water (intermittent stirring or quiescent conditions), 
the pH values tended to reach an equilibrium range 
between 6.2 and 7.2 with one exception, but not neces- 
sarily after the same time of recirculation or storage. 
Vol. 33, No. 7 
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5. In the absence of pH control, slime formation 
took place after 5 days and the freeness of the white 
water decreased. This water also had a foul and fishy 
odor. 

6. No slime growth resulted when the pH of the 
water was controlled with alum or sulphuric acid to 4.5. 


7. Slime formation was affected by the temperature 
by the recirculated waste white water. Optimum tem- 
perature for slime build up was between 20 and 30°C. 
No slime growth occurred from 37.5 to 50°C. after 22 
days. The freeness of the stock was affected by tem- 
perature from a purely physical standpoint. The 
higher the temperature, the faster the stock drained. 
About a 35% increase in freeness resulted in increasing 
the temperature of the recirculated white water from 
10 to 50°C. 


8. Characteristic pH curves were obtained. The 
microbiological life adjusted itself to conditions suitable 
for slime growth (lowering of pH to 6), after which the 
pH rose above 6 and slime occurred. 


9. Bichloride of mercury inhibited bacterial action 
and also prevented a decrease in freeness of the recir- 
culated white water. When the bacterial action was 
not supressed, the freeness decreased and the pH rose 
above 6 simultaneously showing that slime growth in 
paperboard mill white-water wastes can be measured 
by the freeness of the water. 


10. A nutrient agar 2-day plate count of the total 
bacterial numbers in recirculated white water indicated 
that the numbers decreased slowly and slightly despite 
slime formation. However, when slime formation was 
inhibited by controlling the temperature at 50°C. or 
the pH at 4.5, these numbers decreased immediately 
and to a very great extent, ending at a much lower level 
than when slime was not inhibited. 


11. The increase in time of drainage caused by 
slime formation varied from 20 to 250%. There was 
some limiting factor in boardmill white waters which, 
when present, caused an abundance of slime formation 
and when absent resulted in little or no slime. This 
limiting factor appeared to be present in the colloidal 
or dissolved portion of the white water. 

12. The source of added nitrogenous food in the 
white water caused slime growth to proceed vigorously 
after a normal sliming during the first 10 days. Rosin 
added to the white water did not affect normal slime 
forination. Starch added regularly to the white water 
caused 31% more slime to form than would normally 
occur. 

13. Removing the settleable solids and replacing 
them with fresh, dried paperboard stock depressed 
slime growth about 50%. 
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The Preparation of a Water-Resistant Starch Coating 
by the Use of Antimony Salts 


N. M. FRISCH, M. L. CUSHING and L. GUSSMAN 


A new method for insolubilizing starch-base paper-coating 
colors is discussed. An antimony salt, potassium pyro- 
antimonate (K:H:Sb:07) is blended with the regular com- 
ponents of a starch-clay coating color, applied on regular 
coating equipment, and dried at paper machine drying 
temperatures to produce a coated paper with good wet- 
rub properties. The theory of the chemistry of the reac- 
tion between starch and the antimony salts is discussed, 
and the best type of paper-coating starch for use with this 
process is indicated. Formulations for coating colors for 
high and low solids coating are given. The effect of pig- 
ments, plasticizers, drying-time, drying temperature, and 
pH on the antimony-starch reaction are discussed in some 
detail. The major advantage of the process over existing 
insolubilizing methods, the fact that pH adjustment is 
unnecessary, is brought out. The antimony-starch reac- 
tion is most effective in the 7.0 to 7.8 pH range, and that pH 
range coincides with maximum clay color fluidities. Since 
most printing processes are most effective on coated paper 
with coatings in that pH range, this factor aids printing 
and ink drying. The insolubilizing effect is evident im- 
mediately after the coating and drying process. Drying 
time and drying temperature are the critical factors in the 
efficiency of the process and several charts are presented 
showing the wet rub of the coating in terms of drying tem- 
peratures and time. Shelf life of the finished coating color 
is shown to be good and chemicals for varying the viscosity 
over a wide range are discussed. The use of potassium 
pyro antimonate as insolubilizing agent raises the Den- 
nison wax test over the wax of the same color, without the 
antimony salt. Several forms of the antimony salt are 
available: dry, white powders, and stable, water-thin, 
straw-colored 40% solids solutions. Other uses of the 
starch-antimony reaction are indicated including applica- 
tion for insulation and wallboard coating, particularly 
where fire-retardent coatings are desired. Other fields 
where experimental work is in progress are wet-strength 
papers, asbestos paper, and wallpaper. 


THE use of starch as an adhesive in machine 
coating achieved its first. wide acceptance soon after the 
beginning of this century. To produce a coating in 
which starch is used and which is sufficiently water re- 
sistant for lithographic printing requires a special modi- 
fication of the starch with some agent which will serve 
to insolubilize the starch adhesive. 


Among the various modifications of starch adhesive 
there may be listed resins such as urea-formaldehyde 
(1), melamine formaldehyde (2), treatment with 
chromium salts as described by Caesar (3) and Mer 
(4), or by the use of latices such as Dow 512K as de- 
scribed by Stilbert (5). A recent monograph (6) con- 
tains a section which summarizes the patents in regard 
to water-resistant starches. 


The object of this paper is to more fully expand on the 
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application of the reaction of potassium pyroantimonate 
as a starch insolubilizing agent as presented by Griffin, | 
Truax, and Nuttall (7) to the problem of producing ||) 
water-resistant starch coatings. . 

The original and commercial developments of this 
reaction were in the textile field, but the chemistry 
or mechanism of the reaction is of interest for applica- 
tion in many other fields which require the use of in- 
solubilized starch. 

In considering what may be the mechanism of the 
reaction of insolubilization of starch by antimony salts 
it is necessary first to consider the nature of the starches 
used. 

Unmodified corn starch is composed principally of 
25% of amylose or A fraction and 75% of amylopectin 
or B fraction (8). Other starches such as wheat, 
tapioca, and potato do not differ materially from this 
composition (9). Waxy maize starch on the other 
hand is more nearly completely composed of amylo- 
pectin (10). It has been shown that the amylose 
fraction can exist in at least three crystalline orienta- 
tions as depicted by x-ray diffraction data. The A 
and B x-ray diffraction pattern (11) is thought to be 
caused by “‘fiber bundle’ type of orientation, while the 
V pattern is caused by a helix form of structure (11). 
Amylopectin appears to be so highly branched as to 
prevent ready orientation into any fixed pattern, thus 
giving rise to an amorphous character (11). Since this 
form predominates in whole raw starches it is probable 
that any explanation of the reaction mechanism should 
be based on the structure of amylopectin rather than 
on that of amylose. 


It is fairly well accepted that starch (and cellulose) 
binds water, alcohols, and other starch molecules to 
itself by means of secondary valences known as “‘hy- 
drogen bonds” (12). Each of the oxygen atoms in the 
many glucose residues composing starch is an “‘ac- 
ceptor” for hydrogen bonding and a potential seat of 
binding action. A picture of the amylopectin molecule 
must show the multiple-branching apparently present 
and will look like this 
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which may be written as (CsHiOs) or five sites of hy- 
drogen bonds. Potassium pyroantimonate has ap- 
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proximately the composition which would arise from 
_ the following reaction 


2KSb(OH), — K.Sb,0(OH):. + H,O 


| Each of the 10 hydroxyl groups on the pyroantimonate 

molecule has a potential hydrogen bond “donor” in its 
Hatom. The molecule may be written as follows, with 
valence angles omitted in order to simplify 


HO OH T= 
HO OH 
2K| HO Sb—O—Sb OH 
HO OH 
HO OH 


In such a molecule the only groups available for 
reaction are the hydroxyl groups (OH) which may form 
hydrogen bonds with such molecules as starch or which 
conceivably could by sufficient energy be driven to 
form an O—Sb—O—C linkage by loss of water be- 
tween glycosidic OH and pyroantimonate molecules. 

Because of its two antimony atoms the pyroanti- 
monate molecule can be considered difunctional and 
can serve as a cross-linking or bridging element be- 
tween two individual starch molecules. Represented 
| schematically it may result in the following spacial 
grouping. 
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If it were necessary to utilize one pyroantimonate 
molecule per two starch molecules the weight ratio 
would be 1.5:1. Actually 3 to 5% is adequate to render 

the starch substantially water resistant. This happens 

' to be in the range of the proportion of one pyroanti- 
monate per branch of amylopectin which might in- 
dicate the necessity for insolubilizing or immobilizing 
each one of the branches in amylopectin and also to a 
lesser extent forming “cross links’? among amylose 
molecules. 

Laboratory results and field trials have indicated 
that it is necessary to utilize approximately 10% potas- 
sium pyroantimonate on the weight of starch to pro- 
duce a paper coating having satisfactory water resis- 
tance. 

The amount of potassium pyroantimonate has to be 
balanced between cost of treatment, gelling tendencies 
with higher amounts of chemical, and increasing water 
resistance with increasing amounts. 

The effect of the nature of the starch on the degree 
of water resistance can be stated in the general terms 
that the less degraded the starch the greater the water 
resistance. 


TAPPI July 1950 Vol. 33, No. 7 


The longer and more complex molecule of native or 
untreated starch has more groups which can combine 
with the cellulose surface and with the pyroantimonate. 
Once this complex is laid down it will be less soluble 
or more water resistant due to the larger number of 
hydrogen bonds formed. 

However, native starches form water dispersions 
which are high in viscosity and take too much water to 
permit their use as coating starches. Thus some type 
of-modification of structure is necessary. 

Various means may be used to bring about the desired 
modifications such as wet acid conversion, dextriniza- 
tion, oxidation (chlorination), and enzyme conversion. 
Differences within each of these classes are most clearly 
related to solubility. The more readily soluble prod- 
ucts do not give good water resistance with pyroanti- 
monate. It is believed that this relates to the decrease 
in chain length with its concomitant decrease in hy- 
drogen-bonding effect. A point is finally reached where 
the molecular size of the dextrin is so small and solu- 
bility so easy that no amount of pyroantimonate will 
serve to render the complex insoluble. 

Among the various starch-converted products the 
lower the solubility the better the water resistance. 
Thin boiling, white dextrines, and oxidized (chlorin- 
ated) starches differ in the degree to which they may 
be insolubilized by this process. In general the chlorin- 
ated starches show slightly poorer results which may be 
due solely to chemical structure differences of these 
products. 

In the work in the textile field it has been observed 
that there is a slight but significant increase in the 
degree of water resistance when comparing the effect 
of potassium pyroantimonate on corn starch and 
amioca. This would indicate that an increase in the 
degree of branching of the carbohydrate molecule leads 
to greater reactivity with the insolubilizing agent—or at 
least an increase in the energy required to redissolve 
the complex. 

The following experimentally determined facts may 
he set forth: 

1. A higher degree of insolubilization results if the 
potassium pyroantimonate is present during the entire 
cooking operation rather than when it is added at the 
end of cooking schedule which would infer that some 
initial stages of the reaction take place during the 
“opening” of the starch. However, if the pyroanti- 
monate be present during the entire cooking schedule 
one must anticipate possible difficulties due to increase 
in viscosity and a tendency to gel. This may be offset 
by the use of the proper starch, or by the addition of 
plasticizers such as urea, or dicyandiamide. 

2. Whatever may be the mechanism of this initial 
reaction the complex formed does not interfere with 
enzymatic conversion of the starch. (This is at 10% 
levels of pyroantimonate—no information is available 
as to the effect of higher concentrations.) 


APPLICATION OF THE ANTIMONY STARCH REACTION 
TO PAPER COATING 


Since there are several basic differences between the 
formulations used in the textile and paper industries, 
it became necessary to re-evaluate the chemical re- 
action in the presence of the chemical systems com- 
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monly used in the paper industry. The two major 
differences in “color” compounding in the two indus- 
tiieg'are (1) the fluidity of the starch used, and (2) 
the adhesive to pigment ratio. Preliminary tests 
showed that substantially larger quantities of potas- 
sium pyroantimonate, based on the starch, are re- 
quired to achieve good water resistance, and it was 


in the 90 fluidity range is less reactive (in terms of water ||| 
resistance of the coating) than a starch which has been ||} 


converted by the same process only to 30 fluidity. 


me ape 


Water Resistance yiealy 


The water resistance of the coating is determined by 
the following method. 


Table I. Coatings Using 10% Modified Antimony Salt 
Dried at 220°F, for 2 minutes, Casein coated paper water resistance rated as 100% 


Brookfield 
Starch- Total agen Bei. 

Starch eds Paes oe pH 25°C. ¥ Waz % 
RH6P 20 oes 50 7.46 1096 7 88 
Supercote No. 4 ares aa 49 7.38 785 6 Byles) 
Supercote No. 10 25 ae 51 7.50' 890 8 90 
Superfilm No. 6 20 A ae 50 7.50 788 U 81 
Enzo 7 15 0.357 50 7.59 696 Edge 4-5 full 6 88 
Enzo 7 15 0.85? 50 7.24 892 Edge 5 full 6 93 
Idaho potato 15 0.70° 50 7.39 500 Edge 6 full 7 91 
Idaho potato 15 0.50° 50 7.65 754 7 95 
Amioca 5 0.50° 50 7.47 557 if 91.5 
Amioca 15 0.7352 50 7.42 1480 7 93 


2 Amyliq concentration. 
b Vanzyme No. 1, dry. 


shown that this increase is, in large measure, due to the 
fact that the paper-coating industry utilizes com- 
paratively highly converted starches. 


Choice of Adhesive 


Three major factors govern the choice of adhesive 
for a coating color, (1) the type of coating equipment, 
(2) the per cent total solids of the color formula, (8) 
the adhesive strength requirement of the coated sheet. 

Having determined the proper fluidity range for the 
color, there are several types of starch conversions 
from which to choose. 


A 2 by 2 inch square of the coated paper is condi- | 
tioned at 72°F., 50% R.H. and weighed. One drop © 
of distilled water is placed on the coated surface of the | 
paper and the wet spot is rubbed 10 times with uniform — 
pressure. The rubbed portion is then rinsed with dis-_ 
tilled water to remove the loosened particles. The | 
square is then reconditioned and reweighed. The loss | 
in weight is fitted into a scale which is determined by | 
rating the water resistance of casein-coated paper as | 
100% and that of a starch-coated paper without 
antimony salts as 0%. 

As noted above, the chemical conversion process | 


Table II. Effect of Varying Amounts of Potassium Pyroantimonate in a Coating Color 
Coatings made with RH6P 
Brookfield 
ete Feerey ean ee Thixotropic Water 
salt, olids -p.m., i i 

% % % pH 25°C. 6 PLIES T.p.m. Wax mere 
20 0) 50 7.45 325 2.33 Edge 5+, full 7 0 
20 2 50 7.48 350 2.66 Edge 6, full 7 47 
20 4 50 7.48 440 3.25 Edge 6, full 7 79 
20 6 50 7.40 685 4.17 Edge 6, full 7 84 
20 8 50 7.32 1140 4.69 @ 87 
20 10 50 7.46 1096 4.65 7 88 
20 15 50 7.57 1640 5.02 Edge 7, full 8 88 


produces a product which is less easily insolubilized 
by antimony salt. However, water-resistant coatings 
equivalent to those produced with less degraded starches 
can be obtained when using highly converted starches 
by increasing the starch to pigment ratio. This not 
only produces improved water resistance but also 
betterdry adhesive strength as measured by the 
‘Dennison* Wax test. 


Depending on such factors as the cooking and hand- 
ling equipment, the skill of the labor available, and 
economic considerations, the following starch products 
are available, each being supplied in several fluidities: 
(1) oxidized (chlorinated) starches, (2) dextrines (heat 
and/or acid conversions), and (3) enzyme conversions 
of raw starches (corn, potato, tapioca). Typical 
samples of each group noted were tested for reactivity 
with potassium pyroantimonate. The data in Table 
I show that except for the chlorinated starches prod- 
ucts generally accepted in the industry are satisfactory 
for use in this process. The reactivity of a starch 
with potassium pyroantimonate decreases with increas- 
ing degree of coriversion. For example a white dextrin 


Choice of Pigments 


As clay is the most widely used pigment in the coating 
industry, most of the experiments were made on clay 
colors. However, colors incorporating TiO, and Ba- 
SO, were checked, and it was found that they water- 
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PERCENT WATER RESISTANCE 
9S 


( ments, viscosity and thixotropy increase. 


)proofed equally as well as clay colors. However 
it was observed that, as the percentage of CaCO; 
} in the coating color was increased, the water resistance 
“was decreased. This effect can be counteracted by 
} increasing the potassium pyroantimonate starch ratio 
or by increasing the adhesive-pigment ratio. 


The Potassium Pyroantimonate Ratio 


For coating color formulations, it was found that 10 


pounds of potassium pyroantimonate per 100 pounds 
of adhesive is optimum to produce satisfactory wet 
tub. Table Il and Fig. 1 show the effect of varying the 
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@© MILL EVALUATION 
O LAB EVALUATION 
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EFFECT OF ANTIMONY VARIATION 
On 
WATER RESISTANCE 


& 


a) 
is} 


a 


S 


(4) 2 


I 


PERCENT ANTIMONY Sur {¢ 


) Fig. 1. Independent mill and laboratory evaluations of 


the effectiveness of antimony salts on water resistance  }; 


Coatings were dried at 220°F. for 2 minutes. Mill ‘yates un 


| treated starch coating as 64% water resistant, whereas | labora- 


tory rates this as 0%. Color pH = 7.32 — 7.57. 


/ amount of potassium pyroantimonate in a coating 
2 
color. 


It is evident that with increasing amounts 
of potassium pyroantimonate not only the wet rub, 
but the wax test increases. Along with these improve- 
The estab- 


lishment of water-resistance standards therefor, for the 


particular coated sheet under test, will determine 
the potassium pyroantimonate-starch ratio. Since 


viscosity and thixotropic properties of a color are often 
critical, a study was made of methods to counteract 
viscosity changes introduced by the use of potassium 
pyroantimonate. Several commonly used chemicals, 
including urea and dicyandiamide are effective in 
reducing the viscosity and thixotropy of potassium 
pyroantimonate containing colors. Results are shown 
in Table III. Another method for controlling the 
end viscosity of a color is by the choice of adhesive of 
the proper degree of conversion. 
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Table Ill. Dicyandiamide as fluidifier for antimony 


starch coating. 


Hs 

1am —_—_——_———_ B i , ee 

% c Immed. 1 hr. Te ee es hr 20 hr 
0 2950 4800 4900 4750 4450 
1 2700 3600 3700 4050 5600 
2 2750 3600 3950 3750 5800 
3 2600 3300 3800 3700 3400 
5 2550 3050 3800 3650 3050 


Coating composition J 
480 g. Lustra clay, 256 cc. H2O, 24 ml. 10% TSPP 
86.4 g. Supercote No. 10, 149.6 ml. HO 
6.91 g. Antimony salt, (80% active principle) 
Starch-clay ratio = 18% 
Total solids = 57.5% 


Method for Preparing Potassium Pyroantimonate Coating 
Colors 


Few changes in the normal procedure are required 
to prepare a potassium pyroantimonate starch color: 
(1) The clay is slipped in the usual way (in some cases 
it has been found advisable to substitute the corre- 
sponding potassium salts for the common dispersants 
such as TSPP, Calgon, etc. (2) The starch is cooked 
or converted in routine fashion. (3) The pigment slip 
and the ‘adhesive are blended. (4) At this point, 
immediately after the pigment and adhesive have been 
blended, the required amount of potassium pyroanti- 


@ mitt evatvarion 
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SHOWING EFFECT OF PH ON WATER 
RESISTANCE 


% WATER RESISTANCE 
‘ 
SY 


5 6 


pH 7 8 


Coatings made with 10% of modified antimony 
salt on starch, dried at 220°F. for 3 minutes 


monate is added. Then color, defoamer and/or 
plasticizer, if needed, are added. (5) Finally, the color 
pH is adjusted to fall within the 7.0 to 7.7 range. 
Figure 2 shows this to be the preferred range for 
best water resistance. Thus, except for the last two 
steps, no changes are required in normal mill practice. 
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Time-Temperature Requirements 


Temperature is the key to the potassium pyroanti- 
monate reaction. While a measurable degree of water 
resistance can be developed by air drying, water-resist- 
ant coatings with commercial possibilities require 
drying temperatures on the order of 220°F. for from 
30 to 120 seconds. Figures 3 and 4 illustrate the effect 
of time and temperature on the potassium pyro- 
antimonate-starch reaction that produces starch in- 
solubilization. The temperatures required to com- 
plete this reaction are available on the average paper 
machine. However, some coaters are so located in the 
drier section that the drying time is too short. How- 
ever, any combination of drum drying, calendering, or 
roll storage that will maintain sheet temperature of 
200 to 220°F. for the required time will produce satis- 
factory insolubilization. For example, a coated sheet 
with good water resistance has been produced on con- 
version coating equipment equipped with modern- 
type tunnel drying. The coated roll was promptly 
supercalendered. The combination of tunnel drying, 
supering, and roll storage was sufficient to complete 
the reaction. Several methods of increasing the 
drying temperature and the drying time of the coated 
sheet are available ranging from increasing steam 
pressure in the drum drier, to the installation of addi- 
tional driers or the use of infrared lamps set up be- 
tween the existing driers. 


Interfering Chemicals 


Some chemicals and pigments interfere with the 
starch potassium pyroantimonate reaction. During 
evaluation tests of plasticizers, it was found that 
stearate soaps cannot be satisfactorily used in potassium 
pyroantimonate colors since they inhibit the insolu- 
bilization reaction. A new plasticizer called Cetosol 
K was developed for use in this color. The preserva- 
tives Merfenol (13) and Lignasan (1/4) were tested 
for use in potassium pyroantimonate color. Both are 
compatible, but the latter reduced the water resistance 
somewhat. It was found that the antimony insolubili- 
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% WATER RESISTANCE 


40 60 


140 160) =: 180 


8 j 
TIME - s¥onos° 
Fig. 3. Coatings made with 10% of modified antimony 


salt on starch, dried at 220°F. for the seconds noted. 
Color pH = 7.46 


zation of starch may be utilized with latices and also 


flameproofing formulations without detriment to either 
process. 


Service Life of Potassium Pyroantimonate-Starch Colors 


At normal storage temperatures in tanks equipped 
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with agitators potassium pyroantimonate colors willl) 
generally be as stable as the comparable starch colors. | 
In high solids colors where a viscosity build-up results} 
from potassium pyroantimonate addition, the use of 
small amounts of urea or dicyandiamide (1 to 3%) || 
eliminates that problem. 


PERCENT WATER RESISTANCE 


I76-°F 200F TEMPERATURE 
© MILL EVALUATION 


O LAB EVALUATION 


EFFECT OF TEMPERATURE OW WATER RESISTANCE. 


Fig. 4. Coatings made with 10% of modified antimony | 
salt on starch, dried for 2 minutes at the indicated temper- 
atures. Color pH = 7.46 | 


In low solids coating, where the color is prepared in 
batches to run for 4 to 5 hours, and the batch is main- 
tained at 170 to 180°F. for that time, no viscosity — 
difficulties were experienced. 


Utilization of the Starch-Antimony Reaction in the Paper 
Industry 


This process is now in the stage of commercial de-— 
velopment. Field trials in various phases of the | 
coating industry give promise of reduction to commer- 
cial production. 

Examination of the water resistance obtainable with — 
pyroantimonate-starch coatings and equipment avail- 
able in the paper industry indicate the following possible 
fields of application: coated paper and paperboard, 
coated wallboard, wallpaper, asbestos paper, and wet- 
strength paper. 
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| Steam-Jet Vacuum Refrigeration for Control of Sulphite 
Acid Composition 


E. F. DHUS 


The temperature of the water used in making sulphite 
cooking acid of the proper composition is important. 
Refrigeration is sometimes required to obtain the correct 
temperature. The advantages and principles of opera- 
tion of steam-jet vacuum refrigeration are given. The 
installation and operation of the system at the Hammer- 
mill Paper Co. is described. 


Tue acid used for manufacturing sulphite pulp 
is composed of a bisulphite and sulphurous acid. Uni- 
form, efficient operation of the pulp mill, and the quality 
of the pulp depend on a proper acid composition. 

Temperature is an important variable in determining 
the composition of the acid which is made by passing 
water over limestone in the presence of sulphur dioxide 
gas. When the sulphur dioxide is absorbed by water, 
sulphurous acid is formed, and some of it reacts chemi- 
cally with the limestone to form calcium bisulphite. The 
rate of this chemical reaction varies directly with the 
water temperature; the higher the temperature, the 
larger the percentage of calcium bisulphite in the acid. 

The percentage of sulphurous acid also depends on 
the temperature of the final acid; a greater amount of 
sulphur dioxide will be absorbed at a lower temperature 
and thus produce an acid with a larger percentage of 
sulphurous acid. An exception to this is when the acid 
is produced and stored under pressure. 

Recent practice in the sulphite pulp industry has 


been to increase the percentage of sulphurous acid. 


The benefits from doing this have been well demon- 
strated. It was not always possible to obtain the de- 
sired acid composition in the summer with existing 
equipment. 

The temperature of the water for making acid of the 
desired composition is between 60 and 65°F. Water 
for acidmaking varies in temperature at the point of 
use from 35°F. in winter to 85°F. in summer. It is 
necessary to cool the water for about four months each 
summer a maximum of 20°F. Three hundred gal- 
lons per minute are required 24 hours a day, 6 or 7 
days per week. 


STEAM-JET VACUUM REFRIGERATION 


Various types of refrigeration were investigated. 
Steam-jet vacuum refrigeration has the following ad- 
vantages (/): (1) lower initial cost than other types, 
(2) lower operating cost, (3) lower maintenance cost 
because of no moving parts, (4) no replacement of 
refrigerant, (5) no pressure in system, (6) no housing 
required, (7) no additional operator is required since 
the acidmaker can operate the plant along with his 
other duties, (8) low-pressure steam can be used. 
Low-pressure or exhaust steam is used in the mill for 


E. F. Duvs, Chemical Engineer, Hammermill Paper Co., Erie, Pa. 
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heating. Use of low-pressure steam in the refrigerating 
unit, which is to be used only in summer, will keep the 
low-pressure steam load in better balance through the 
year. 


Principle of Operation 


The principle of operation of steam-jet vacuum re- 
frigeration is based on the fact that the boiling point of 
a liquid depends on the pressure to which it is subjected ; 
lower pressure lowers the boiling point. A vacuum 
reduces the boiling point from that at atmospheric 
pressure. If a liquid with a temperature corresponding 
to its boiling point is sprayed into a closed vessel being 
held at a lower pressure, the entering liquid is above the 
boiling point at the new pressure, and evaporation takes 
place. 

During the process of evaporation, the liquid must 
absorb heat equivalent to the latent heat. This is very 
large compared to the sensible heat. For example, it 
requires only 10 B.t.u. to cool 1 pound of water from 
40 to 30°F., while to evaporate 1 pound of water at 
40°F. requires 1069 B.t.u. If the heat is not available 
from some external source it will take it from the re- 
maining liquid. The conversion of latent heat to sensi- 
ble heat cools the remaining liquid, the process continu- 
ing until the liquid is at the temperature corresponding 
to the boiling point at the vacuum maintained. The 
amount of liquid required for evaporation is very small; 
only 1% of the total is required to cool water from 50 to 
40°F. 

Table I shows the pressure-temperature relation for 
steam at temperatures useful for cooling. 

In the evaporator, or flash chamber, where the above 
process takes place, a high vacuum is maintained by the 
action of a series of steam-jet ejectors and condensers. 
Steam flowing at high velocity through nozzles in the 
steam-jet ejector head is expanded in a venturi-shaped 
diffuser. The kinetic energy of the high-velocity steam 
is partly utilized in imparting velocity to the water 
vapor evaporated from the water being cooled, and 
partly in compressing this vapor from the evaporator 
pressure to the condenser pressure. 

Condensation of the steam used in the ejector, plus 
the vapor evaporated to perform the cooling, can be 
performed in either a surface or a barometric condenser. 
The surface condenser is used where it is necessary to 
recover the condensate without contamination. How- 
ever, a barometric condenser is much cheaper to install 
and maintain, and requires less floor space but more 
head room; the bottom of it should be at least 34 feet 
above ground level. 

The initial evacuation of the evaporator, or flash 
chamber, and the constant purging of air and other 
noncondensible gases are performed by a secondary 
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Table I. Pressure-Temperature Relations for Steam 


Vacuum 
lates tN referred to 29.92 inches 
on: in. mercury mercury barometer 
40 | 0.248 29.673 
50 0.362 29.559 
60 0.522 29.399 
70 0.739 29.183 
80 1.033 28.888 


group of steam-jet ejectors and condensers. These are 
relatively small in size. They consist of two steam 
jets in series with an intercondenser. These, in turn, 
are in series with the primary jet and condenser on the 
flash chamber. 


Description of Equipment Installed 


A Worthington steam jet-type refrigeration unit de- 
signed to cool 300 g.p.m. of water from 85 to 65°F. was 
installed in 1948. Its rated capacity is 250 tons of re- 
frigeration. 

Cooling takes place in a flash chamber which is a 
horizontal cylinder 54 inches inside diameter by 138 
feet long, divided into two compartments, and located 
‘26 feet above the ground. Two large booster ejectors, 
each rated at 125 tons of refrigeration, are connected 
directly to the flash chamber, one to each compartment. 
Two boosters and two compartments in the flash cham- 
ber are used to make it possible to handle part loads 
more economically. The diffusers from these point up- 
ward and connect into the side of the barometric con- 
denser which is a vertical cylinder 48 inches inside 
diameter by 14 feet 6 inches long, with a 34-foot dropleg 
down to an 11-foot square hotwell under the flash 
chamber. A size 3 CPD single element, two stage, 
secondary steam-jet air ejector with a barometric type 
intercondenser connects to the top of the large primary 
barometric condenser. 


The temperature of the water leaving the flash cham- 
ber is regulated by automatically opening and closing 
the steam valve to one of the booster ejectors. The 
steam must be either on or off since the boosters will not 
operate with a partial steam supply. 


Two pumps are required; one to pump the cooled 
water to the top of the acid towers, and the other to 
transfer the mixture of condensate and condenser water 
to the point where it is reused. | 


The unit requires 4000 pounds of steam per hour at; 
25 pounds: gage pressure when both of the primary: 
booster ejectors are in operation, and 220 pounds of 
steam per hour at 125 pounds gage pressure for the 
secondary air ejectors. The ejectors are: designed,for 
steam at these pressures and will not function below 
that point. It is necessary to set the design pressure at 
the minimum pressure that will exist, at: the point of 
installation. The steam line pressure for the primary 
booster ejectors is usually 30 to 32:pounds gage but may 
occasionally fall to as low as 27 pounds gage. Since the 
steam consumption is proportional to the absolute: pres- 
sure, a pressure reducing station was installed at the 
unit to reduce the pressure to:25 pounds gage with any 
line pressure above’ 27 pounds gage. In this way, the 
unit 1s certain of having the necessary steam pressure 
for operation, without using excessive steam when the 
line pressure is higher than design pressure. The 
steam consumption of the secondary ejectors is so low 
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that a pressure reducing station was not installed for 


them. 


Water required for condensing amounts to 1540 |i 


g.p.m. for both condensers at maximum load and at the 
peak temperature of 85°F. With lower water tempera- 
ture and part load, less water is used. 

Steam-jet refrigeration requires more cooling water 
than compressor-type refrigeration using a chemical 
refrigerant. However, by keeping the water system 
enclosed, the water is kept clean and can be used again. 
The temperature of the water leaving the condenser is 
regulated to 95°F. This warm water, together with the 
warm water from the relief and burner gas coolers, is 
pumped back into the mill water system at points 
where warm water is desirable for washing stock in the 
blowpit and in the bleach plant. 


Operation of the Refrigerator 


Operation of the unit is very simple, and since it has 
automatic controls, practically no attention to it is 
required once it has been started. The acidmaker 
operates it along with his other duties. 

About 20 minutes are required to start the unit. 


Fig. 1, Steam-jet vacuum refrigerator 
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and barometric condenser ‘of Air before full operation is 
started. The high-pressure’ steam to the ‘secondary 
air ejectors, the condenser water to both’ condéfgers’the 
water to be cooled, and the pimps’ are all” étarted. 
When the absolute pressure is reduced to 18 inches 


This is the time reqitifed to evacuate the flash chamber 


mercury, the steam to the primary booster ejectors'is 
turned on, the automatic control set, and the unit is in’ 


full operation. The only attention required while the 
unit is operating is to adjust the condenser water supply 
_ oceasionally to compensate for incoming water tempera- 
ture changes. Since these changes are neither rapid 
nor often, this does not require much attention. The 
condensing water to the primary condenser is adjusted 
to 93 to 95°F. outlet temperature, and the water to the 
_ Secondary condenser to 105 to 110°F. outlet tempera- 
ture. | 


1 


RESULTS | 


The composition of the acid was maintained according 
to specification all through the summer of 1948, the 
first year after the unit was installed. The addition of 
the steam-jet refrigerator has made it possible to in- 
crease the strength of the digester acid with a minimum 
capital expenditure and operating cost without adding 
to the burden of the operating crew. The increased 
acid strength has brought about avmore uniform and 
efficient operation of the pulp mill-and improved th 
quality of the pulp produced. i By 
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“The Groundwood Pulping of Mixtures of White Spruce 
and Quaking Aspen 


E. R. SCHAFER and A. HYTTINEN 


Groundwood pulping experiments were made on quaking 
aspen and white spruce and on three mixtures of these 
woods. As the amount of aspen in the mixture was in- 
creased, the motor load remained constant but the grind- 
ing rate increased, energy consumption decreased, free- 
ness increased, and strength decreased. These relation- 
ships were linear, or nearly so, in most instances. The 
properties of mixtures of spruce and aspen groundwood 


pulp were, in general, the same whether the woods were: 
ground together or ground separately under the same” 


conditions of grinding. 


Although spruce and other softwoods are still the» 


main woods used for groundwood pulping, local sup- 
plies are diminishing and shipments being received by, 
mills from greater distances are more costly. The use 
of aspen for groundwood pulping is increasing, and both 
spruce and aspen are being used in many mills. Since 
the grinding characteristics of the two species are dif- 
ferent, it is preferable to grind them separately. It is 
not always feasible, however, to handle and to grind 
them separately. In such cases they are ground to- 
gether in mixtures of varying proportions. This re- 
port presents the results of a limited number of experi- 
ments made at the Forest Products Laboratory on the 
grinding of mixtures of spruce and quaking aspen. 


EXPERIMENTAL PART 


Wood Used 


The spruce wood available for these tests averaged 
4.8inches in diameter, 46 years in age, and 26.7 pounds 
per cubic foot in density (moisture-free weight and 
green volume). Since this wood was seasoned and 
quite dry when received, it was wetted to a moisture 
content of about 50% before being used. The moisture 


BE, R. Scuarer, Chemical Engineer, and A. Hyttinrn, Chemical Engineer, 
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with the University of Wisconsin, Forest Service, U. 8. Department of Agri- 
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content of the aspen was about 45%. The aspen aver- 
aged 5.4 inches in diameter, 25 years in age, and 23.4 
pounds per cubic foot in density. 

The moisture content.-of, wood is,a factor affecting 
grinding characteristics and pulp properties and should 
be considered in grinding mixtures as well as in grind- 
ing single species. In these experiments the moisture 
content was kept constant, and that of the aspen was 
approximately that of the spruce. 


Grinding Equipment and Operation 


The Forest Products Laboratory experimental grinder 
is equipped with a 54-inch diameter by 8-inch wide 
pulpstone. In this instance, the pulpstone was com- 
posed of a fine grit, aluminum oxide abrasive, and its 
structure was of the “induced-pore”’ type. The stone 
had been dressed with a 10-cut, 11/s-inch lead spiral 
burr followed by a 14-point diamond burr. Prior to 
the''start of these experiments, the stone had been in 
use 97 hours since the last burring. The grinding sur- 
faéé was judged to be in a medium-sharp condition. 
The grinder has three pockets which were all operated 
simultaneously, except in runs made at the highest 
grinding pressure when only two pockets were used. 

The groundwood pulps were screened through a flat 
plate screen having slots 0.008-inch wide and dewatered 
on a suction filter. Pulp-test sheets of about 115- 
pound basis weight (25 X 40—500) were made and 
tested by TAPPI Standard Methods. Screen analyses 
were made with an Appleton selective screen. 


Grinding Experiments 


Experiments were made on spruce-aspen mixtures 
containing 0, 25, 50, 75, and 100% of aspen by weight 
based on moisture-free wood. A series of three grinder 
runs, in'which only the grinding pressure was varied, 
was made on each mixture. Grinding pressures of 20, 


30, and).40 p.s.i. were used for the 50, 75, and 100% 
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Fig. 1. Relationship between composition of the wood 
mixture used and certain grinding characteristics in the 
groundwood pulping of spruce-aspen mixtures. 


spruce series; and pressures of 15, 20, and 30 p.s.i. for 
the remaining two series. 


DISCUSSION OF RESULTS 


It is well known that spruce and aspen differ in grind- 


ing characteristics and in their groundwood pulp prop- 
erties. A comparison in Table I of runs 772 and 773 
on spruce with runs 775 and 776 on aspen, respectively, 
gives a quantitative idea of these differences when the 
two are ground under the same conditions. It may be 
noted that the motor load, or power input, is the same 
for the two species when ground at the same pressure 
but, because aspen grinds faster, the energy consump- 
tion per ton is proportionately lower for the aspen. 
The aspen and spruce pulps also differ considerably in 
freeness, screen analysis, and strength. 

When spruce and aspen are to be ground separately, 
the stone surface, and other conditions as well, should 
be selected so as to give the best pulp from the particu- 
lar species. It is apparent that spruce can be ground 
satisfactorily on a sharper stone surface than aspen 
can. The condition of the stone surface used in this 
work was intermediate in sharpness. A grinding pres- 
sure of 30 p.s.i. inch with three pockets in simultaneous 
operation, which gave a full load on the grinder motor, 
produced spruce pulp lower in freeness (grinder run 
No. 773) and aspen pulp higher in freeness (grinder run 
No. 776) than is ordinary for groundwood pulps used 
in printing-paper furnishes. 

The results of grinding mixtures of spruce and aspen 
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TENSILE STRENGTH FREENESS, CANADIAN 


TEARING STRENGTH 
(GRAM PER POUND 
PER REAM) 


BURSTING STRENGTH 


are shown by curves in Figs. 1 and 2. As shown in 
Fig. 1, the power input is fairly constant at a given 
grinding pressure and is not dependent on the propor- 
tions of aspen and spruce in the mixture. The grinding 
rate increases and the energy consumption decreases 
with the aspen content of the mixture in linear, or ap- 
proximately linear, relationships. Therefore, for a 
given set of conditions, the grinding rate and energy 
consumption for any mixture of spruce and aspen can 
be calculated from those of the individual species. 


Figure 2 shows the relationship between certain pulp 
properties and the composition of the wood mixture 
used. The freeness increased with the amount of aspen 
in the mixture, but tensile, tearing, and bursting 
strengths decreased. These relationships are nearly 
linear, except in some instances in which the tensile or 
bursting strength for the pulps from the mixtures falls 
below a straight line joining 100% spruce and 100% 
aspen values. Thus it is indicated that a fair estimate 
could be made, from the properties of the spruce and 
aspen pulps ground separately, of the properties of 
pulp that might be prepared by grinding a spruce- 
aspen mixture under the same conditions. 


The action in a pocket where an aspen block and a 
spruce block of equal size are being ground side by side 
at the same rate can only be surmised. The aspen block 
will be pulped at a slower rate than if ground with an- 
other aspen block of equal size under the same unit 
pressure. The spruce, on the other hand, will prob- 
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Fig. 2. Relationship between composition of the wood 


mixture used and certain pulp properties in the ground- 
wood pulping of spruce-aspen mixtures. 
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Table I. 


— 


Grinding data 


The Groundwood Pulping of Mixtures of White Spruce and Quaking Aspen 


_ basis. 


point diamond burr. 
tion. 


¢ Basis weight of test sheets, 115 pounds per ream (25 X 40—500). 


pocket width and wood length. 
° Per square foot of wood-stone contact area. 


ably be pulped at a faster rate than if the aspen block 
were replaced with a spruce block. This action gives 
the equivalent effect of grinding the aspen at a lower 
pressure and the spruce at a higher pressure than their 
relative pressures if ground separately at the same rate. 
A study of the data indicates, however, that this equiva- 
lent difference in effective pressures must be small. For 
example, in considering run 781 on a 50-50 mixture at 
a grinding pressure of 30 p.s.i. and a grinding rate of 
1.56 tons per square foot per day in comparison to the 
rates at which the two woods are pulped when ground 
separately, it is estimated that a pressure of about 28 
pounds would give this rate on aspen and of about 32 
_pounds would give it on spruce. Pulps produced at 
* these pressures would not be expected to differ appre- 
ciably from those ground at 30 pounds. It would, 


Table Ii. Comparative Data on Spruce-Aspen Pulps 
Prepared in Different Ways 

Grind- 

ing 

rate 
moist- Free- 

ure- ness 

Sree Energy (Cana- 

wood con- dian 
per 24 sumed,> Stand- Burst- Tensile 

Method of hours,% hp.- ard), ing strength, 
Ps preparation tons days ml. strength Dis.te 


50% spruce and 50% aspen ground at 30-pound pressure 


Mixture of pulps 
(runs 773 and 


TER D) eh: BAS SST Se COA ERCIACRRORC Pcer ono 123 0.22 1193 
Calculated from 

pulps ground 4 

separately 1.60 67 109 0.24 1387 
Mixture of woods 

(run 781) 1.56 68 92 0.23 1330 


25% spruce and 75% aspen ground at 20-pound pressure 


| Mixture of pulps 
(runs 772 and 


ERIN Ban coach ene Cates eee ence 68 0.23 1440 
Calculated from 

pulps ground 

separately 0.91 85 74 0.22 1320 
Mixture of woods 

(run 784) 0.90 78 78 0.21 1268 


@ Per square foot of wood-stone contact area, 
» Per ton of moisture-free wood ground. 
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* The spruce contained 50% and the aspen 45% moisture on the wet-wood basis. 


6 An aluminum oxide abrasive, average 90-grit, induced-pore pulpstone was used. 

2 The stone had been used 97 hours since the last burring, 
" Peripheral speed was about 3,470 f.p.m., and erinder-pit temperature and 
use simultaneously, except in runs 774, 779, and 782, where two pockets were used. Stone immersion was 9 inches. 


Grind- Energy 
ing con- 
rate, sumed 
mois- per —— Properties of pulp suspension ——\ — Properties of pulp test sheets —— 
iy Pah ton Freeness Screen analysis Bursting Pearity Feat 
of wood motes Re- strength —_ strength 
aed ture- Cana- tained Pass- (25 X 40 (25 X 40 
Grinder Wood by weight 0 Oy Sree dian on ing —600), —600), 
run Spruce Aspen, sto is ou, 4 le pet wood, Schopper- _ stand- 24- 150- Fiber  pts./lb. gm. per Tensile Bright- 
No. G% ’ Ga vag pele ee, hp.- Riegler, ard, mesh, mesh, length per lb. per strength Density, ness, 
BUD 8 Dp. days ml. ml. % %  index,f ream ream p.8.t. g./cc. % 
772 —_—_—___—_—_. 
773 ie AOE ION eM 74 (104 123 100 13.4. 52-1 jo0s3 a OL 0.83 2560 0.45 59.4 
774 100 0 40 236 76 243 55 21.4 43.3 0.099 0.37 0.88 2000 0.43 58.0 
730 74 26 20 0:75 : 62 252 68 20.5 46.3 0.093 0.35 0.93 1926 0.43 60.1 
778 75 25 30 1.39 0 94 162 23 12.1 50.3 0.088 0.33 0.73 2100 0.44 61.0 
779 75 25 40 oes 108 75 243 50 «12.7 49.4 0.088 0.30 0.78 1556 «60.39 58.9 
783 50 50 20 0.87 a 63 270 73 15.8 45.6 0.093 0.25 0.79 1450 0.41 58.9 
781 50 50 30 156 tne 84 208 50 9.5 51.6 0.084 0.27 0.66 1655 0.42 61.5 
782 50 50 40 265 ay 68 303 92 131 646.3: 10.092 0.23 0.67 1330 0.40 60.7 
786 25 75 15 0:58 4 56 392 162 18.1 45.3 0.094 0.18 0.65 1052 0.39 58.1 
784 25 75 20 090 57 98 222 57 8.0 49.9 0.086 0.27 0.57 1790 0.43 62.4 
785 25 75 30 16 70 78 273 78 7.8 48.7 0.088 0.21 0.53 1268 0.39 60.6 
777 0 100 15 hee 100 61 407 132 11.4 41.1 0.099 0.18 0.54 1050 0.39 Slet 
775 0 100 20 one 58 86 273 75 2.0 47.6 0.087 0.19 0.56 1085 0.37 60.0 
776 0 100 30 oe 8 76 78 317 95 3.0 45.6 0.090 0.16 0.50 910 0.37 63.1 
.82 105 58 423 163 8.4 41.5 0.096 OMT 0.45 774 0.35 59.9 


The proportions of wood in the mixtures are expressed on the moisture-free 


It had been dressed with a 10-cut, 11/2-inch spiral burr followed by a 14- 
and prior to the start of this work was judged to be in a medium-sharp condi- 
consistency were 165°F. and 2.6 to 3.4%, respectively. Three pockets were in 


¢ Total thrust of the pressure foot (determined by calibration of the cylinder pressure) divided by 96 square inches, the area represented by the product of the 


/ Calculated from amounts retained on 24-, 42-, 80-, and 150-mesh, and passing 150-mesh Tyler screens. 


therefore, be expected that the pulp produced from the 
50-50 aspen-spruce mixture of wood would have about 
the same properties as a mixture of equal parts by 
weight of spruce and aspen groundwood pulps made 
separately at the same pressure. Fairly good agree- 
ment was found between values for mixtures of pulps 
and for pulps prepared by grinding the mixed woods. 
Table II presents some comparative data on two spruce- 
aspen pulps. 

In normal operations, when the two woods are ground 
separately, the conditions used for spruce would not 
necessarily be the same as for aspen. From the agree- 
ment of calculated and experimental values shown in 
Table II, it can be postulated that a fair estimate of the 
properties of a mixture of spruce and aspen groundwood 
pulps produced under different conditions might be ob- 
tained by calculation from the values of the separate 
pulps. 

In this work the moisture content of the wood was 
kept constant. That of aspen was 45% and that of the 
rewetted spruce was 50%. It is known that the mois- 
ture content of wood affects its grinding characteristics 
and pulp properties. In other work at the Forest Prod- 
ucts Laboratory, it was noted that when aspen was 
ground at a given pressure, the freeness decreased with- 
out much change in the bursting and tensile strengths 
and grinding rate with decrease in the moisture content 
of the wood. Therefore it seems that in grinding 
spruce-aspen mixtures the component pulps would tend. 
to be closer in freeness if the aspen were drier than the 
spruce. 


CONCLUSION 


In grinding mixtures of white spruce and quaking 
aspen, the grinding load is independent of the composi- 
tion of the mixture. The grinding rate and pulp free- 
ness increase and the energy consumption and pulp 
strength decrease with the aspen content. All of these 
relationships are in nearly linear proportions. 

Recervep Feb. 27, 1950 Presented at the Annual Meeting of the Technical 


Association of the Pulp & Paper Industry, New York, N. Y., Feb. 20-23, 
1950. 
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Pulning of Scrub Oak (Quercus Laevis) by the Kraft 
Process 


R. L. HARVIN, G. B. HILLS, JR., C. W. ROTHROCK, JR., and W. J. NOLAN 


Turkey (Quercus laevis) oak has been investigated as a 
source of filler pulp for white papers. Pulping conditions 
studied were combinations of 12, 14, and 16% chemical; 
20,:35, and 50 grams per liter liquor concentration; 100 
and. 115 p.s.i.g. cooking pressure; all at a sulphidity of 
259%. Strength characteristics and bleachability of rep- 
resentative samples have been determined. The data 
show that optimum conditions for producing a pulp re- 
quiring 8 to 10% available chlorine are 14 to 16% chemical; 
20 to 35 grams per liter liquor concentration; 115 p.s.i.g. 
cooking pressure; 3 to 3!/2 hours total cooking time, 1 
hour to final temperature. These pulping conditions 
produce a pulp from turkey oak comparable to other short- 
fibered bleached pulps used commercially. 


Tue vast acreages of scrub oak in the South 
presents a serious problem on the utilization of these 
hardwoods. It is estimated (1) that in Florida alone 
there are over 5000 square miles of scrub oak forests. 
The ratio of hardwood to pine forests has continually 
increased until now slightly over half the forest lands 
in the South are hardwoods. 


Thus far the only practical utilization of turkey 
(Quercus laevis) and blue jack oaks (Quercus cinerea) 
has been as a source of firewood which uses only a small 
fraction of the total wood available. It was with the 
thought in mind of using this very large supply of hard- 
wood in the paper industry that this research was under- 
taken. ria 

During the Second World War, small amounts of oak 
were used as a diluent to pine in the kraft digesters. 
Of course, the oak was found to be unsatisfactory be- 
cause of its extremely short fiber. In addition, it 
seemed very unlikely that pulping conditions used for 
cooking pine would be appropriate for oak. 

One outstanding characteristic of the oaks which 
prevented their use in the paper industry is the nature 
of their bark. Ordinary barking procedures will not 
remove the bark which constitutes 25% of the log. 
A method (2) has been devised at the Engineering and 
Industrial Experiment Station of the University of 
Florida by which the bark and wood may be separated 
satisfactorily. This method consists of first chipping 
the logs without removing the bark during which opera- 
tion the shattering action of the knives separates bark 
from wood. The mixture of bark and wood chips is 
then passed over a Sutton, Steele, and Steele air-flota- 
tion table which operates on the same principle as the 
Wilfley table used in the mineral industry for the 
ee en Professor of Chemical Engineering, University of 
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separation of ores of different specific gravity. An air 
stream passing up through the bed tends to float the 
chips and the vibration of the table imparts momentum 
to them. In addition to the forward movement of the 
chips they receive a transverse motion depending on 
the amount of tilt applied to the table. The result is 
that the wood chips are discharged near’ the feed end of 
the table and the bark leaves at the opposite end. 
The middle fraction, a mixture of bark and wood, is 
sent back to the feed hopper and repassed over the 
table. 

At no time in this research was any attempt made to 
produce a fiber which might be used in the kraft process 
as a replacement for pine. The shortness of the fiber 
inherent to the oaks made it obvious that it could only 
be used as a filler pulp. similar to the so-called ‘“‘soda 
pulps” produced from chestnut, gum, and northern 
oaks. The work reported by Forman and Niemeyer 
(3) indicated that conditions which might be satis- 
factory for pine would overcook scrub oak as their 
unscreened yield was only 39.9%. The semichemical 
process did not seem feasible since a_ short-fibered 
filler pulp should be easy-bleaching if it is to be used in 
book and bond papers. It was therefore decided to 
investigate the pulping characteristics of the wood using 
the sulphate process with less total chemical than is 
normally employed for producing a bleachable kraft 
pulp. 

The work reported here should be considered as pre- 
liminary in nature, as much more experimentation is 
necessary before the best possible conditions for high 
yield, bleachability, and strength can bestated definitely. 
However, from the work done thus far it is apparent 
that the scrub oaks may be cooked to a satisfactory 
filler pulp. 


METHOD OF PROCEDURE 


Logs of turkey oak 5 feet long varying in diameter 
(with bark on) from 2 to 8 inches were used. Bark 
was removed by means of a chain debarker rotating at 
1350 r.p.m., as the amount of wood used was insufficient 
to warrant the use of an air-flotation table, the capacity 
of which is 3000 pound per hour. Chipping was carried 
out in a No. 0 Mitts and Merrill brush hog. _The small 
size of the feed spout on the hog required cutting of 
the logs in 1-foot lengths and splitting them so that 
they would pass through the 4-inch square opening 
feeding the hog. 

Chips were screened on a Day Ro-ball screen and the 
fraction passing */,-inch screen opening and retained 
on No. 4 mesh were used. These chips were air-dried 
and stored in a well-ventilated bin. The day prior to 
pulping, sufficient chips for the day’s operation were 
oven-dried and stored in air-tight containers. 
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The pulping equipment consists of seven separate 
digesters in the same steam jacket. Each digester is a 
No. 316 stainless-steel pipe 6 inches in diameter, reduced 
at each end by bell reducers to a diameter of 2 inches. 
The capacity of each digester is 1/. cubic foot. At one 
end of the digester is a 2-inch stainless quick-opening 
gate valve used for blowing the cook. At the other 
end is a 2-inch union which may be opened for charging 
of wood chips and cooking liquor. Next to the union 
is a */s-inch valve used for relieving the digester, liquor 
sampling, and admission of wash water at the end of the 
cook. The reducing bushing between the 2-inch union 
and */,-inch valve is fitted with a stainless screen which 
permits liquor sampling without plugging the valve 
with chips. 

_ The digester housing is a section of 24-inch pipe with 
flanged ends. Inside this 24-inch pipe are the seven 
_ digesters, one in the center with six others surrounding 
it. The 2-inch portions of the digesters protrude 
_ through the flanged ends, with a steam-tight packing 
gland at each point of leaving the flanges. The digester 
assembly rotates at 3 r.p.m. to insure thorough mixing 
of chips and cooking liquor during the cook. 
Heating of the digesters is accomplished by admitting 
steam to the 24-inch digester housing byimeans of a 
-l-inch hole through one trunnion. Condensate is 
removed through a 1/:-inch hole in the other trunnion. 


A flexible 2-inch blowline is used to connect any of 
the digesters to the blowpit. Hot water for washing 
the digester and blowline after each blow is maintained 
in a tank that is heated by direct steam to a pressure 
approximately 15 p.s.i. higher than cooking pressure. 
A flexible steel hose is used to connect the wash-water 
tank to the */,inch valve end of any of the digesters 
just before a blow. 

Pulping procedure is as follows. With the 2-inch 
union end of each digester tube disconnected a weighed 
portion of dry chips is admitted. Cold cooking liquor 
of the proper concentration is then poured into the 
digester and the union is tightened. As many digesters 
are charged in this manner as are necessary to define 
the cooking curve for that particular set of cooking 
conditions. 

As soon as all digesters are charged, rotation is 
started and steam is admitted to the housing through 
manually operated pressure control valves. These 
valves are used to bring the digester temperature to the 
required maximum at a uniform rate in a predetermined 
time. Throughout this study, the digesters were 
brought to maximum temperatures in 1 hour. 

When a cook is to be blown, the digester housing is 
stopped and the blowline is connected to the 2-inch 
quick-opening valve by means of a 2-inch union. The 
digester is blown by a quarter turn of the quick-opening 
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Table I. Yield, Strength, and Bleach Data‘® 
Bleach© 
Active Original Total Screened Beating Strength data at 500 Canadian require- 
alkali, liquor Total® yield, Screenings, yield, time Std. freeness ment, 
per cent. concen- Cooking cooking per cent of percent of per cent of to 500 Breaking per cent 
Cook Na0O to tration, pressure, time, original total original OSes length, Tear Burst Double available 
No. wood g. Na2O/l.  p.s.t.g hr. wood yield wood min. meters factor factor folds chlorine 
1-4 12? 50 100 Zao 48.8 3.3 47.2 22 6000 85 28 30 : 
1-6 LZ 50 100 3.5 50.0 3.8 48.1 24 5500 81 25 20 : 
2-4 14 50 100 Py 9) 48.5 1.8 47.7 18 5200 70 24 20 13.8 
2-6 14 50 100 3.5 48.7 022 48.6 18 5600 79 27 30 13.0 
3-3 16 50 100 2.0 47.6 1.3 47.0 10 5600 72 26 - 25 F 
3-4 16 50 100 275 46.4 0.6 46.1 10 5700 72 30 22 ; 
3-5 16 50 100 3.0 46.9 0.3 46.7 15 6000 64 28 10 ; 
3-6 16 50 100 3.0 46.1 0.1 46.0 se Ri. Abe ie a3 9.5 
4-2 12 50 115 ieee fy Tf 3.8 49.7 18 6500 77 33 30 it 
4-6 12 50 115 3.5 47.3 1.4 46.7 18 6000 Teil 31 20 ‘ 
5-2 14. 50 115 1.5 48.8 3.0 47.3 15 5200 69 24 22 : 
5-5 14 50 115 3.0 47.4 0.9 47.0 Fe ee aes ate Re 10.2 
5-6 14 50 115 3.9 47.2 0.7 46.9 18 5100 67 25 20 5 
6-1 16 50 115 1.0 48.5 1.4 47.8 14 5300 82 25 20 13.1 
6-3 16 50 115 2-0 45.7 0.3 45.6 9 5300 68 25 10 8:8 
6-6 16 50 115 3.5 44.2 | 0.0 44.2 8 5300 68 23 10 9,0 
7-5 12 35 100 3.0 50.5 4.4 48.3 16 6000 90 31 30 ae 
7-6 12 35 100 3.5 50.6 © Seo 48.8 12 5400 76 27 25 : 
8-3 14 35 100 2.0 49.2 21 48.2 15 5700 81 29 30 : 
8-5 14 35 100 3.0 47.6 0.6 47.3 bas = ste - i 9.4 
8-6 14 30 100 3.9 47.5 0.7 47.2 16 6100 113 32 40 ; 
9-2 16 35 100 1 49.7 2.8 48.3 17 6000 101 30 40 
y 9-6 16 35 100 3.0 47.3 0.0 47.1 18 6100 81 34 42 sa 
10-4 12 35 115 2h 51.5 4.3 48.3 12 6100 92 30 50 21.6 
10-6 12 35 115 So) 47.7 3.2 46.2 18 §200 84 31 OD 24.0; 
11-2 14 35 115 15 49.9 Af 47.6 14 5400 76 28 20 be 
11-6 14 35 115 3.5 47.3 1.0 46.8 15 5800 80 29 35 4 
12-2 16 35 115 1.5 47.5 2.0 46.5 15 5800 84 31 35 his 
12-5 16 35 115 3.0 45.7 0.3 45.6 oe ne Bese ae at. 
12-6 16 35 115 3.5 45.7 0.3 fis 15 5600 74 29 35 : 
13- 12 20 100 Sno cay ats) 10.2 ; oe Se At x a : 
ed 14 20 100 2.5 48.5 1.3 47.9 15 5400 gil 24 15 Pal 
14-6 14 20 100 3.9 47.3 0.6 47.0 8 6400 68 26 20 13.5 
15-3 16 20 100 20 49.0 1.6 48.2 15 5800 69 27 20 16.3 
15-6 16 20 100 3.5 46.2 0.1 46.2 8 5700 66 28 20 ; 
16-6 12 20 115 3.5 49.1 13.2 42.6 ; as ee a ae 10.0 
17-3 14 20 115 2.0 48.6 3.6 46.8 12 5600 80 27 20 
17-6 14 20 115 3.5 46.7 Ibs 46.2 12 5800 85 27 45 
18-3 16 20 115 2.0 47.1 2.4 46.0 9 5000 85 24 aL ee 
18-4 16 20 115 25; 44.3 2.0 43.5 Lv oe vee 7 + 11 
18-6 16 20 115 35 45.0 0.9 44.6 13 5500 85 27 30 10.1 
4 Data are shown only for cooks on which strength and/or bleach tests were run. 
b All cooks were brought up to full cooking pressure in one hour, 
¢ Per cent available chlorine to obtain 75 G.E. brightness. 
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Total Alkali 14 % 
Liquor Conc. 20 G/L 
Sulphidity 26 % 
Pressure 11S PSIG 
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Fig. 1. Cooking Curve 


valve. The digester is then charged with wash water 
and blown again. If necessary, this washing process 
may be repeated but it was found that one wash cleaned 
the digester and blow valve completely. 

After blowing, the blowline and wash-water line are 
disconnected from the digester and rotation of the 
housing is started; this rotation continues until the 
next cook is to be blown. 

The blowpit is then opened and the pulp is washed 
into a canvas bag and set aside for washing. 

A black liquor sample is removed from each digester 
21/. minutes before the digester is blown. The sample 
is immediately cooled to room temperature. One 
hundred milliliters of this sample are mixed with 100 
ml. of 10% BaCl, solution, and the mixture is diluted 
to 500 ml. in a volumetric flask. 

The barium precipitate from all of the black liquors 
obtained from this investigation exhibited extremely 
poor settling characteristics. For that reason, rapid 
separation of precipitate was obtained by centrifuging 
the samples at 2300 r.p.m. for 10 minutes. The super- 
natant liquor was drawn off and NaOH and NaS were 
determined, using TAPPI Standard T 625. NaS was 
determined by the H.S generation procedure and NaOH 
by use of a Beckman pH meter. 

In a few instances it was not possible to titrate the 
samples on the same day of sampling and centrifuging. 
In these cases the supernatant liquor from the centri- 
fuge was stored overnight at 5°C. and the analysis made 
on the next day. 

Karly pulping experiments with scrub oak proved 
that wherever the pulp is handled with large quantities 
of water, such as washing and screening, as much as 
10 to 15% of the unscreened yield will be lost through a 
screen as fine as 120 mesh. For that reason, canvas 
bags were used for pulp recovery in all washing and 
screening operations. 

Thorough washing is obtained in bags large enough 
to contain a complete charge from one digester. These 
bags are hung on a rack in such a manner that the top 
is kept completely open. They are then washed for 
several hours until no trace of black liquor can be 
detected in the drainings. Each bag is then removed 
from the rack and transferred to a hydraulic press 
where the pulp is pressed to approximately 75% mois- 
ture. The moist pulp is broken up into small crumbs, 
weighed, and stored overnight in tightly covered 5- 
gallon cans. The following day moisture samples 
are taken and total yield is calculated. 

The pulp is screened, after total yield has been de- 
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termined, by using a Valley laboratory flat screen with | 


0.010-inch slotted plate. The accepted fibers are 
recovered by collecting them in another canvas bag | 
tied over the discharge of the screen. When screening || 


is complete, the pulp is pressed and moisture determina- _ ||| 


tion is carried out as described for the unscreened yield. 
Screenings are collected, dried in an oven, weighed, and 
then discarded. The screened pulp is stored for use 
in physical test sheets and for bleaching tests. 

Selected pulps were prepared for physical tests in _ | 
the following manner. Hydration was developed 
according to TAPPI Standard T 200 in the 1!/2- 
pound Valley Niagara beater using 4500 grams on the 
bed plate. Samples were removed every 15 minutes — 
until a hydration of less than 100 freeness (Canadian 
Standard) was reached. At each interval, Canadian 
Standard freeness was determined. 

Test sheets were made in accordance with TAPPI 
Standard T 205 with the exception that a standard 
Valley sheet mold was used in sheet formation and a 
Preco hydraulic press was used for wet pressing. Five 
test sheets were made at each beating time interval of 
15 minutes from zero to the point where freeness dropped 
below 100. Sheets were dried overnight, using drying 
disks and rings, in the constant temperature room (73° 
F.—50% humidity). 

Since the Valley sheet mold yields a larger test sheet 
than the TAPPI Standard, 73/, inch as compared to 
6!/, inch diameter, it was possible to obtain more test 
specimens than usual from each sheet. 

After conditioning in the constant temperature room, 
test sheets were tested for weight and thickness before 
being cut for individual tests. Bursting strength was 
obtained with the standard Mullen tester; folding 
endurance with the Schopper folding tester; tear with 
the Elmendorf tear tester and breaking length with a 
Thwing-Albert electrohydraulic tensile tester. All 
strength data were calculated in the units prescribed 
by TAPPI Standard T 220 m. 

Selected pulp samples were tested for bleach require- 
ments in accordance with TAPPI Standard T 219 m. 
Handsheets for optical test were formed according to 
TAPPI Standard T 218m. Brightness of test specimens 
was obtained as specified by TAPPI Standard T 217 m 
using the G.E. brightness tester. 


PRESENTATION OF DATA 


Preliminary investigations showed that if more than 
16% total chemical (grams Na,O per 100 grams wood) 
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Fig. 2. Physical Characteristics of Pulps 
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were used, very low yields were obtained while if 
10% total chemical were used, the pulps were ex- 
tremely raw. For that reason, the per cents total 
chemical studied were 12, 14, and 16. At each of 
these values, chemical concentrations of 20, 35, and 
50 grams per liter, expressed as Na,O, were studied. 
All of these cooks were carried out at both 100 and 115 
pounds steam pressure (gage). Thus far only one 
sulphidity has been investigated, namely 25%. 

For each set of cooking conditions black liquor con- 


. centration, total yield, screenings, and screened yield 


were determined. Lignin content was determined for 
pulps of various yields. Selected pulp samples, which 
showed reasonable screened yield, were used for physical 
testing. With the exception of the cooks of series 13 
and 16, at least two samples of each series were used for 
physical testing. In general, they were the cooks of 
shortest and longest cooking time that also had less 
than 5% screenings. The bleachability of 16 pulp 
samples selected to cover, as well as possible, the whole 
range of pulping conditions was determined. 

In Table I are presented yield, strength, and bleach 
data for only those cooks on which strength tests and/or 
bleach tests were run. The strength data are limited 
to values of breaking length, tear factor, burst factor, 
and double folds at 500 freeness (Canadian Standard). 
The length of beating time to develop this freeness is 
also shown. The bleach requirement is presented as 
per cent available chlorine to produce a G.E. brightness 
of 75. 

The cooking data were plotted in the form of the 
curves of Fig. 1 which shows the relationships of wood 
consumed, chemical concentration, and per cent screen- 
ings (based on total yield) to cooking time. 

The strength data were plotted against beating time 
as shown in Fig. 2. The particular chart shown here 
represents one of the pulps of best all-round strength 
development. Several other pulping conditions gave 
comparable strength development. 

The relationship between per cent screened yield 
and wood consumed is shown in Fig. 3. Figure 4 shows 
the rate of chemical consumption as wood is consumed. 

The lignin content at various total yields is shown 
in Table II. Figure 5 is a correlation between per cent 
lignin removed and per cent total wood consumed. 

As has been mentioned previously, exploratory cooks 
showed that the range between 12 and 16% chemical, 
expressed as grams Na,0 per 100 grams wood, showed 
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Fig. 3. Per cent screened yield vs. per cent wood con- 
sumed 


TAPPI July 1950 Vol. 33, No. 7 


CHEMICAL CONSUMED 


WOOD CONSUMED, 9, 


Fig. 4. Grams chemical consumed vs. grams wood con- 
sumed 


the best possibility of producing a bleachable pulp of 
reasonable yield. When 18% chemical is used, very 
low yields, 40% or under, are realized and 10% chemical 
produces almost 100% screenings. Ratio of sulphidity 
to total alkali (expressed as Na2O) was held at 25%, not 
because it is thought that 25% sulphidity is best 
suited for pulping scrub oak, but because one single 
sulphidity had to be stipulated for this preliminary 
exploratory work. 

Cooking curves, as shown in Fig. 1, were drawn for 
each set of conditions of per cent chemical, liquor con- 
centration, and cooking pressure. These curves were 
compared by superimposing one on the other over a 
strong light. It would be very difficult to draw any 
conclusions, other than those generally known, as to 
the effects of changes in per cent chemical, liquor con- 
centration, and cooking pressure on the rate of pulping. 
This is due to the very narrow range in which this wood 
may be pulped and still obtain the product desired. 
The maximum difference in per cent wood removed at 
3'/. hours. total cooking time is only 61/2% from the 
rawest pulp (51.5% total yield, 10.2% screenings) to the 
one most thoroughly cooked (45.0% total yield, 0.9% 
screenings). In general, per cent chemical controls the 
ultimate yield; concentration and pressure, in the 
range studied, control the speed at which that yield is 
approached. 

An examination of the curves for per cent screenings 
vs. cooking time for each set of cooking conditions 
shows, in some cases, that at early stages of the cook, 
for any given per cent chemical, decreases in initial 
liquor concentration produce decreases in per cent 
screenings without necessarily affecting the total yield 


Table II. Lignin Content of Pulp* 


Active Original Total 
alkali, liquor Total> yield, 
per cent concen- Cooking cooking Lignin per cent of 
Cook Na2O in tration, pressure, time, in pulp, original 
No. wood g. Na2O/l1. p-8.1.9. hr. % wood 
1-1 12.0 50.0 100 1.0 15.0 58.9 
1-2 12.0 50.0 100 1.5 las 53.0 
1-3 12.0 50.0 100 2.0 3.3 51.3 
1-4 12.0 50.0 100 2.9 3.5 48.8 
1-5 12.0 50.0 100 3.0 3.3 49.3 
1-6 12.0 50.0 100 3.5 2:5 50.0 
2-6 14.0 50.0 100 3.5 2.2 48.7 
4-] 12.0 50.0 115 1.0 10.0 55.3 
4-2 12.0 50.0 115 1.5 7.3 blew 
4-6 12.0 50.0 115 3.5 3.3 47.3 
9-2 16.0 35.0 100 1D 3.2 47.7 
10-4 12.0 35.0 115 2.0 3.9 51.5 
a Lignin aonteat of wood was 25.3%. denies aay 
b All cooks brought up to full cooking pressure in one hour. 
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Fig. 5. Original lignin removed vs. per cent wood con- 
sumed 


at that time. For example, cook No. 7 (12% chemical, 
35 grams per liter, and 100 p.s.i.) had the same total 
yield at 11/, hours cooking time as cook No. 1 at the 
same cooking time (12% chemical, 50 grams per liter, 
and 100 p.s.i.). However, cook No. 7 had 34.5% less 
screenings than cook No. 1. No particular significance 
can be attributed to this fact. The screening data in 
the early stages of the cook are not very reliable due 
to the fact that the screenings of the raw pulps are 
soft chips or pieces of chips. A slight difference .in 
mechanical handling of the pulps before screening may 
break down portions of these chip fragments into par- 
tially cooked fiber bundles which pass through the 0.01 
inch-screen plate slots. 

Care should therefore be taken in the handling of the 
pulps prior to screening. It has been found that the 
freshly washed pulps from the blowpit should not be 
pressed to too low a moisture content for yield deter- 
minations. These short fibered pulps, when pressed 
to 65% moisture or less, tend to form small balls of 
cooked fiber which, unless disintegrated, will appear as 
screenings. It is quite probable that this disintegration 
will also break up part of the true screenings sufficiently 
to cause them to appear in the screened pulp. As soon 
as this condition was observed in the course of these 
experiments, pulps were not pressed beyond 20 to 25% 
dry fiber. 

In Fig. 3, a relationship between per cent yield vs. 
per cent wood consumed is shown. The curve defined 
by the data points is the screened yield. This curve 
indicates that the maximum screened yield occurs at 
50% wood consumed. Up to 50% wood consumed 
screenings are excessive, while beyond 50% wood con- 
sumed any attempt to reduce screenings results in a 
decrease in screened yield. However, this maximum 
of screened yield does not indicate in any way at what 
point in the cook maximum strength may be developed. 

A plot of grams chemical consumed vs. grams wood 
consumed is shown in Fig. 4. A line drawn through the 
origin seems to fit the scattered data points but the data 
are confined to such a narrow region that it is impossible 
to say positively that this is true. 

The same correlation between lignin removed and 
wood consumed reported by several investigators has 
been found to be true in the cooks reported here as 
shown in Fig. 5. The unfortunate thing about all such 
curves reported is that the break in the straight line 
occurs at the most important point in the pulping 
reaction. The use of this-relationship as a substitute 
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for actual lignin determinations in the range of 50 to 
60% wood consumed does not appear warranted. 


Physical Strength of Pulps 


The data in Table I and the typical strength curves _||] 


of Fig. 2 show the physical strength characteristics 
of scrub oak pulps. The rate at which physical strength 
develops with beating time varies, depending on cooking 
conditions. Folding strength was a negligible quantity 
until after 15 minutes beating time, or a freeness of 
about 500. After this point, fold developed at a high - 
rate up through the maximum beating time where 
double folds reached values between 500 and 1000. 

Tear factor generally reached a peak value between 
30 and 45 minutes beating time, after which the values 
either leveled off or decreased. In a few cases maxi- 
mum tear had not been reached after 60 minutes beating 
time. Burst factor and breaking length increased in 
almost a straight line throughout the beating cycle. 

The strength values at 500 freeness for all pulps as 
shown in Table I were read from the strength curves. 
They are presented here to show what strength may be 
expected from the pulps with a practical amount of 
hydration in commercial practice. 


Bleachability of Pulps 


Sixteen samples of pulp were picked from the group 
to represent the entire range of cooking conditions. 
Half of the pulps tested were found to bleach to a 
G.E. brightness of 75% with 10% or less available 
chlorine. The best of these was cook No. 12-5 (16% 
chemical, 35 grams per liter, 115 p.s.i., and 3 hours total 
cooking time), which attained a G.E. brightness of 
75% with 8.4% available chlorine. The pulp most 
difficult to bleach was found to be 10-4 (12% chemical, 
35 grams per ‘liter, 115 p.s.i. and 21/2. hours total 
cooking time).’ As would be expected, this same pulp 
had the highest physical strength of all pulps tested. 
Its high yield of 51.5% and high lignin content of 3.9%. 
accounts for its poor bleaching qualities. 

Permanganate numbers for the sixteen pulps were 
determined but the data points do not fall sufficiently 
close to a straight line when plotted against per cent 
available chlorine to warrant their use as a substitute 
for the bleach test. They can be used only as a qualita- 
tive test for degree of pulping. For that reason these 
data are not included in this report. 

The data presented in this report do not constitute 
the complete investigation of scrub oak pulping. 
Since the optimum conditions for pulping oak with a 
sulphidity of 25% have been determined, it is now 
possible to study the effect of changes in sulphidity on 
these optimum conditions. This is the next major 
phase of the investigation to be studied. 


CONCLUSIONS 


From an analysis of cooking, physical strength, and 
yield data, the data indicate that the best pulping con- 
ditions for scrub oak at a sulphidity of 25% are 14 to 
16% chemical, 20 to 35 grams per liter liquor concen- 
trations, 115 p.s.i.g. steam pressure, and 3 to 31/, 
hours total cooking time. A 12% chemical will pro- 
duce a pulp of high yield and high strength but the 
bleaching qualities of the pulp are too poor for commer- 
cial use. It would be possible to use a liquor concen- 
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tration of 50 grams per liter but 100 p.s.i.g. should be 
used instead of 115 p.s.i.g. The more dilute solutions 
tend to produce a better pulp due to the volume of 
liquor involved. However, this increased volume has 
an adverse effect on the economy of the liquor recovery 
system in the mill. Therefore, the actual commercial 
concentration must be a balance between high quality 
pulp and expense of liquor recovery. It appears that 


liquors of about 35 grams per liter should be the best 


compromise. 

The above conclusions are only applicable at a sul- 
phidity of 25%. Future study will determine whether 
these conditions are still the best at other values of 
sulphidity. At any rate, the conditions specified will 


produce a high quality filler pulp from turkey (Quercus 
laevis) oak for white papers. ~~ 
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Modulus of Rupture Test for Paraffin Wax 


L. E. HOAG 


The modulus of rupture of paraffin wax is determined by 
breaking small prepared slabs of paraffin by applying a load 
midway between two supports. The load is controlled by 
flowing water into a plastic bucket suspended from the 
ends of the loading bar that rests on the slab of wax. The 
paraffin slabs are prepared by casting over water. Equip- 
ment for performing this test is commercially available. 
Data showing the stiffening effect of paraffia on paper 
and the function of the modulus of rupture on this effect 
are presented as well as evidence of the reproducibility of 
the test. 


Tue modulus of rupture test was developed in 
connection with the control of quality of paraffined 
fiber milk containers. Previous to the adoption of this 
test by the American Can Co. in 1944 the fully refined 
paraffin wax for milk containers was purchased on 
specifications that referred only to: cleanliness, color, 
melting point, odor, and taste. It was then discovered 
that the strength of the wax, as measured by this test, 
exerted a profound effect on the structural strength and, 
therefore, the quality of the fiber milk containers. 
This refers especially to their ability to withstand rough 
handling and to resist damage in shipment. This 
effect on the rigidity of the container is in addition to 
the obvious function of the wax in preventing passage of 
liquid into the fiber walls of the containers. 

The following data illustrate the effect of paraffin wax 
impregnation on the measured stiffness of paper stock 
similar to that used in fiber milk containers. In this 
experiment the stiffness of 0.017-inch cylinder stock was 
determined on a Taber V5 stiffness tester both before 
and after dipping in paraffin. It can be concluded that 
the paraffin contributed appreciably to the stiffness of 
the paper and that this increase was greater when 
wax having the higher modulus of rupture was used. 


METHOD 


Reduced to its fundamentals, the modulus of rupture 
test consists of breaking a small slab of paraffin midway 
between two supports. The actual dimensions of the 
slab at the point of break are determined and the 
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modulus calculated by substitution in the formula: 


Where 


Sr is modulus of rupture 

P is the breaking load in pounds 

lis the distance between the supports in inches 
b is the width of the slab 

t is the thickness of the slab. 


In the commercially available apparatus l is 2 inches 
and W is usually weighed in grams. The formula then 
reduces to: 

_ 0.0066 W (grams) 


Sr be 


Figure 3 shows two views of the apparatus that was 
designed and manufactured for use in the various 
American Can Co. plants producing fiber milk con- 
tainers and for several of the suppliers of paraffin wax. 
It has been installed in American Can Co. plants at 
Jersey City, Los Angeles, San Francisco, and Maywood, 
Ill., where every shipment of paraffin for use on fiber 
milk containers is tested on receipt. The method of 
procedure was standardized and has been in continuous 
use in its present form since January, 1945. 

The apparatus is somewhat more elaborate than the 
simple requirements of the test would indicate. These 
refinements are all designed to make the operation of 
the equipment as automatic as possible, a desirable 
feature in view of the large number of shipments to be 
tested and the fact that it has to be operated by tech- 
nicians of varied experience. It functions by applying 
a load at a constant rate to a bar resting on the paraffin 
slab. The means of doing this is to flow water through 
an orifice into a plastic bucket suspended from the 
ends of the bar. When the paraffin slab breaks, the 
falling bucket automatically causes the stream of water 
to. be diverted into the drain. 

The apparatus consists of a tank A mounted on a 
stand with overflow pipe B to maintain constant head at 
the orifice F. The overflow drains off at C into the 
drain D. Water flows from the opening E through 
orifice F into plastic bucket G. This bucket is con- 
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nected by means of a lightweight spool and aluminum 
strip to the breaking bar H resting on the parafin slab 
J which in turn rests on two fulera K. A gaging lever 
L is used to properly locate the breaking bar in position. 
The trip table M is connected through release latches 
to the water stop N which returns the excess water to 
sump C on breaking the paraffin slab. 

The slabs of paraffin are prepared by melting the wax 
over hot distilled water in aluminum pans, and allowing 
solidification to occur slowly. Aluminum pans of 
suitable size are included with the supplied equipment 
81/) by 5 by 3 inches. The paraffin in the form of small 
chips is placed in the pan and about 1 liter of hot- 
boiled distilled water is added. The paraffin melts and 
floats on the water. The pan is covered with a glass 
plate and a hood is placed over it to avoid the effect of 
drafts. 

The weight of the paraffin sample (about 90 grams) 
is varied slightly depending on the exact dimensions of 
the pan so that the resulting slab is as near 0.150 inch 
thick as possible. It was found by experiment that the 
thickness factor in the formula will not correct for large 
variations in the thickness of the specimen. The thick- 
ness should be 0.150 + 0.005 inch. 

After standing a minimum of 4 hours the solid para- 
ffin slab can be removed from the pan and the edges 
trimmed off to leave a piece about 9 by 3 inches. 
This is then cut into !/2-inch slabs by means of a bench 
saw also supplied with the equipment (see Fig. 4). 

The test pieces should be placed on a glass plate and 
allowed to stand about 1 hour before testing. The 
melting, solidification, cutting, and breaking of the 
test ie should all be done in a room held at 73°F. 
Se S18 

Adjust the rate of flow of water into tank A so that 
a small amount continues to flow out of the overflow 
B while the controlled amount is flowing from orifice 
F. Breaking bar H is lifted by the gaging lever L 
and the paraffin slab inserted across fulera K against 


Table I 
Break- 
ing Total Thick- MR- Side Total 
weight, weight, ness, Width, 73°F., av., av., 
g. g. in. in. DiSet. p.s.t. p:8.t. 
860 920 0.146 0.520 548 
Water 920 980 0.147 0.519 576 
side 850 910 0.149 0.512 528 
down {930 990 0.148 0.519 574; 593 
870 930 0.146 0.516 557 
820 880 0.145 0.518 534 
880 940 0.147 0.518 554 oe 
(hye 980 1040 0.147 0.520 609 
Air side 940 1000 0.150 0.518 567 
down 950 1010 0.148 0.517. 598) 973 
840 900 0.148 0.519 522 
930 990 0.145 0.518 599 
344 


Table Il. Inter-Laboratory Test 
Laboratory Sample No., p.s.t. 

No. 1 2 3 4 
1 188 416 264 348 
2 170 408 247 314 
3 171 415 246 323 
4 196 417 292 _ 844 
5 175 442 269 322 
6 190 434 263 365 
a 209 447 302 363 


the back gages. The lever is lowered allowing the 
breaking bar H to rest on the paraffin specimen. This, 
with the empty bucket and suspension, has been ad- 
justed to provide an initial load of 60 grams. During 
this operation, the water stop N should be under the 
orifice so that all water flowing out of the orifice goes 
into the sump. 

With the sample in place, handle O is moved quickly 
in a clockwise direction as far as it will go. This causes 
the water to flow into the bucket G increasing the load 
on the specimen at a constant rate (18 ounces per min- 
ute) until the breaking of the sample causes the bucket 
to fall on M. This in turn automatically moves the 
water stop under the orifice thus discontinuing the flow 
into the bucket. The weight or volume of the water 
(grams or milliliters) plus 60 grams are taken as the 
breaking load of the specimen. 

Both halves of the broken specimen are removed, 
and width and thickness measurements are taken on 
both broken ends using a bench comparator. From 
these data the modulus of rupture is calculated in 
accordance with the formula given above. 

A typical calculation is shown in Table I to illustrate 
one of the variables encountered in this method. 

This example is shown to illustrate the fact that in 
general there is a significant difference in the strength 
of the paraffin slab when broken air side down vs. 
water side down. For this reason the final modulus 
result represents the average of an equal number of 
samples broken each way. The cause of this variation 
is not known with certainty but is assumed to be asso- 
ciated with the different rates of cooling of the two 
sides of the paraffin slab. 

During the development work on this test other 
methods of casting the slabs were tried and discarded. 
It was considered that when paraffin is used commer- 
cially in the way it is on fiber milk containers, it solidifies 
in contact with air and, therefore, if a variable exists, 
it is probably desirable that it be allowed to influence 
the test results. 

Methods of casting in contact with lubricated glass 
or molds are subject to the objection that many samples 
become damaged or strained on removal from the con- 
tacting surface. 

On the basis of the rather extensive experience with 
this test, it has been customary to break twelve speci- 
mens for any given test—six air side down and six 
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Fig. 2 
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Table III. Ten Castings of Same Sample 


Determination ea eine Average 
4 0. p.s.t. p.8.t. p.s.t. ‘ 
1 338 288 313 

2 322 290 306 

3 324 283 303 

4 327 295 311 

5 326 304 315 

6 327 283 305 

uf 332 282 307 

8 317 285 301 

9 339 289 313 

10 343 297 320 


water side down. It is not necessary or desirable to 
allow the operator to discard individual determinations 
that appear to him to be out of line. 

In November of 1945, a rather extensive inter-labora- 
tory test was run on four different samples of paraffin. 
By this time, in addition to the four American Can Co. 
laboratories, three other laboratories had been equipped 
to make modulus of rupture determinations. Identical 
samples of four lots of paraffin were sent to the seven 
laboratories with the request that they run duplicate 
determinations on each of the samples and report the 
results. Four of the laboratories reported duplicate 
figures on each of the samples, the other three reported 
but one determination. 

Table II lists the results of this inter-laboratory check 
on the accuracy of the method. Laboratories Nos. 1 

_to 4 reported duplicate determinations on each of the 
samples. The figures in this table are the actual modu- 
lus of rupture results in pounds per square inch as re- 
ported. 

If all of the results in Table II are given equal weight, 
the standard deviation for each sample is as follows: 


Standard 
Sample deviation, p.s.2. 
14 
5 
Pai 
21 


Pwr 


(m — a)? + (m, — a)? 


etc. 
n—1 


Standard Deviation = V 


Where n, 72, n etc. are the values for a given sample; a = average 
for the sample. 


The inter-laboratory test presented above is admit- 
tedly as much a test of the diligence of the various oper- 
ators as of the true accuracy of the test itself. In order 
to obtain more information on the reproducibility of the 
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Fig. 4 


method, a series of ten determinations, all based on the 
same paraffin sample, was run. Ten separate castings 
were made and the modulus determined on a single 
instrument. Table III gives the results which were 
obtained. 

A calculation based on the ten averages given in 
Table III, column 3, yields a standard deviation of 6 
pect. 

The extent to which the individual readings vary can 
be obtained by considering the standard deviations of 
the six values used in determining the modulus on a 
given casting either water side down or air side down. 
The following apply to the figures in Table III. 


Standard deviations, p.s.i. 


Casting No. Water side down Air side down 
1 10 10 
2 16 7 
3 12 9 
4 12 9 
5 13 8 
6 9 10 
U 15 13 
8 18 7 
9 22 13 

10 15 10 


These values might have been lower had the operator 
been allowed to reject figures obviously out of line but 
in this experiment the no-rejection rule was adhered to 
rigidly. 

There was also some evidence in this calculation that 
the values determined air side down showed less varia- 
tion than the water side down figures. This observa- 
tion might not apply over a large number of paraffin 
samples. It is quite apparent on inspecting data on a 
large number of samples that the difference between the 
water side down average and the air side down varies 
both in magnitude and sign. The reason for this varia- 
tion has not become apparent and until it is established 
the best procedure is to report the average of both 
figures. 


Recervep Feb. 1, 1950. Presented at the Annual Meeting of the Technical 
Association of the Pulp & Paper Industry, New York, N. Y., Feb. 20-23, 
1950. 


The data presented in Fig. 1 and Table III were obtained by R. L. Skiles 
and J. R. Wright of the Research Division, American Can Co., D. C. Foord 
also collaborated with the author in the development of the test. The appa 
ratus is commercially available from Thwing-Albert Co., Philadelphia, Pa. 
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Some Further Ohservations on Penicillium Roqueforti 
Thom 


JOHN W. APPLING, STANLEY J. BUCKMAN, and CONAN D. CASH 


An unusually interesting case of inhibition of mold growth 
under laboratory conditions was noted in groundwood 
pulp treated with different amounts of a 10% solution of 
phenylmercuric acetate. Pulp specimens given the lowest 
treatment were essentially free of mold growth when 
incubated in Mason jars while mold growth occurred to 
an appreciable extent on pulp specimens given three 
higher treatments with the same toxicant. Antibiosis 
was suspected as the explanation for the inhibition of 
mold growth on the pulp given the lowest treatment. The 
antagonistic organisms were believed to have been in- 
hibited by the higher concentrations of toxicant thus 
allowing the mold to grow. The mold present was pri- 
marily Penicillium roqueforti and the authors had pre- 
viously demonstrated the high resistance of this organism 
to phenylmercuric acetate. Isolations from the pulp 
given the lowest amount of treatment confirmed the 
presence of a rod-shaped, chromogenic, Gram-negative, 
nonspore-forming bacterium which showed marked an- 
tagonism toward Penicillium roqueforti under various 
conditions of growth, such as in malt agar medium and 
in groundwood pulp to which maltose and sodium nitrate 
had been added. As previously reported by the authors, 
limited growth of Penicillium roqueforti apparently does 
not appreciably affect the usefulness of groundwood pulp. 
However, this mold organism seems to be widely dis- 
tributed and the observed results thus add to the increas- 
ing amount of information available on biological com- 
petition between members of the microflora of pulp and 
paper mills. 


THE occurrence of Penicillium roqueforti Thom in 
pulp mills has been reported by various workers during 
the past few years (1, 2). The opinion has been ad- 
vanced that many of the Penicillium sp. reported by 
numerous authors as present in pulp and slime samples 
could have been the species roqueforti. Appling, 
Buckman, and Meals (1) demonstrated an unusually 
high tolerance of this species to phenylmercuric acetate 
but not to sodium pentachlorophenate. During 1949 
a case of unusual moldy groundwood lap came to the 
attention of the present authors. Mason jar cultures 
of groundwood lap stock treated with various amounts 
of phenylmercuric acetate and sprayed with a mixed 
culture of bacteria and fungi gave rise to a paradoxical 
situation in which mold growth did not occur on pulp 
treated with the smallest amount of toxicant but it 
did occur at three significantly larger amounts of treat- 
ment. The authors suspected the observed result 
might be caused by biological competition in the pulp 
given the smallest amount of treatment. This paper 


will present the evidence obtained in support of the 
above hypothesis. 


Joun W. Appyinc, Member TAPPI, Director of Microbiological Research; 


Stanuey J. Buckman, Member TAPPI, President: 
Bacteriologist, Buckman Laboratories, Lio Masapiy he we P Saaiae 
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It will be well to review briefly the work of several 
Swedish investigators in the field of biological com- 
petition as applied to pulp mill systems. In 1933 and 
1934 Melin (4) as well as Melin and Nannfeldt (4) sug- 
gested the possibility of adding antagonistic organisms 
to the groundwood pulp as a means of controlling blue- 
staining fungi. The action of the antagonistic organ- 
isms was attributed to the secretion of growth-retarding 
and growth-suppressing substances which experiments 
had shown were not heat stable. Quite recently Gadd 
(3) reported the results of some experiments indicating 
that antibiotic poisons may not be the primary com- 
petitive factor under some conditions. He offered 
evidence which indicated that the antagonism was the 
result of competition by microorganisms for nutritive 
substances in groundwood pulp which is normally quite 
low in nitrogen and phosphorus. Pehrson (6), also of 
Sweden, recently isolated from fresh groundwood pulp 
and white water a species of bacterium which has strong 
fungistatic properties. He observed that this species 
was abundant in fresh groundwood pulp, in white 
water, and in slime from various Swedish mills. He also 
found that the antibiotic substance produced by the 
bacterium was heat stable. 


PRELIMINARY INDICATIONS OF BIOLOGICAL 
COMPETITION 

Four test lots of groundwood pulp were treated at 
Hantsport, Nova Scotia by adding 0.52, 0.73, 0.98 
and 1.43 pounds of BSM-11B, a 10% solution of phenyl- 
mercuric acetate, per ton of wet pulp to the system while 
the pulp was being produced. Analyses of samples of 
pulp from the different lots indicated that between 
40 to 65% of the phenylmercuric acetate added to the 
system was present in the wet pulp. When the pulp 
from the different lots was received at Chester, Pa., 
two sets of strips were cut from each lot and placed in 
closed Mason jars. The jars containing one set of 
specimens from each lot were sprayed with a mixed 
culture of bacteria and fungi to supplement the inocu- 
lum present in the pulp while the jars containing the 
other set of specimens were not given a supplementary 
inoculation. Both sets of specimens were incubated 
in closed Mason jars from April 8 to Sept. 22, 1949. 
Mold growth developed on the pulp in all cases except 
that given the smallest amount of treatment. Figure 
1 is a photograph of representative strips from the 
Mason jars which contained sheets treated with the 
smallest amount (see top row) and with the next larger 
amount (see bottem row). 

The predominant mold present on the pulp speci- 
mens shown in Fig. 1 has the characteristics of P. 
roquefortz, including a typical violet stain on some of 
the pulp and having the odor of roquefort cheese. It 
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Fig.1. Condition of treated specimens of wet groundwood 

pulp sprayed with a mixed culture of bacteria and fungi 

and incubated at room temperature in closed Mason jars 
at Chester, Pa. from April 8 to Sept. 22, 1949 


The specimens in the top row received the smaller treatment 
with phenylmercuric acetate while those in the bottom row 
received the larger treatment. 


_ was postulated that the smallest treatment was inade- 
quate to inhibit the growth of other microorganisms in 
the pulp which.competed with P. roqueforti and inhibited 
the growth of this organism, probably by the secretion 
of antibiotics which exerted a fungistatic effect. Evi- 
dence of the growth of other organisms was indicated 
by a pressure in the culture jar when it was opened and 
by a typical “sour” fermentation odor. This was 
distinctly different from the odor of the opened jars 
containing pulps treated with three progressively larger 
amounts. The odor of the latter jars when first opened 
was that of roquefort cheese but this changed somewhat 
to a typical “musty” odor. The dominant odor was 
clearly that produced by P. roquefortt. It is believed 
that this mold grew particularly well on the pulp con- 
taining the higher concentrations of phenylmercuric 
acetate because competing microorganisms had been 
eliminated by the phenylmercuric acetate which is 
relatively low in effect against P. roqueforti (1). 

The occurrence of P. roqueforti in groundwood pulp 
under mill conditions of storage has been amply demon- 
strated (2); however, its presence is more usually asso- 
ciated with light violet staining, particularly around the 
outer edges of pulp laps and sheets. Normally, this 
mold does not show an extensive development of green 
fruiting bodies on pulp in bales. Nevertheless, its 
presence has been confirmed and its limited effect upon 
pulp quality has been described in an earlier paper (das 
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CONFIRMATION OF BIOLOGICAL COMPET!ITION 


In order to test the hypothesis which was advanced 
to explain why no growth of mold had occurred on 
groundwood lap given the smallest amount of treatment 
with phenylmercuric acetate whereas abundant growth 
occurred at three larger amounts of treatment with the 
same toxicant, it was necessary to isolate from the 
pulp receiving the smallest treatment, microorganisms 
which were definitely and strongly antagonistic to P. 
roqueforti. This proved to be more difficult than the 
authors had anticipated and it is believed that a brief 
description of the isolation of antagonistic microorgan- 
isms will be of general interest to those concerned with 
mold prevention in groundwood pulp. 

The first attempt to isolate antagonistic microorgan- 
isms was made by placing some of the groundwood pulp 
under investigation on malt and Bacto nutrient agar 
plates. Profuse growth of a greenish-yellow mold 
occurred on the malt agar plates which contained bits 
of pulp asinoculum. Sparse growth of white and green- 
ish-yellow colored colonies of bacteria was observed on 
the plates which had been streaked with a suspension 
of the pulp. A curious thing occurred in the Mason 
jar and in the Petri dish which contained the main 
portion of the pulp. Profuse growth of a greenish- 
yellow mold, which seemed the same as that already 
observed on the malt agar plates, occurred in both in- 
stances. 

The next attempt to isolate the antagonistic micro- 
organisms was initiated with the incubation of a series 
of 20 flasks containing suspensions of the groundwood 
pulp in question for 24 to 48 hours at 28°C. The 
purpose of the incubation period was to encourage the 
growth of bacteria which the first attempt at isolation 
had shown to be present in small numbers. Ten of the 
flasks were sampled after about 24 hours and streak 
plates were made using both malt and nutrient agars: 
After about 48 hours the remaining ten flasks were 
sampled in the same manner. Excellent growth re- 
sulted on most of the plates irrespective of the flasks 
used. In general both white and greenish-yellow col- 
onies appeared on all plates. Some 30 well-isolated 
colonies were picked for subculture and subsequent 
study. Greenish-yellow colonies predominated on the 
nutrient agar plates and white ones on the malt agar 
plates. When a colony was picked on nutrient agar, 


- ISOLATE-5 


Fig. 2. 

groundwood pulp and Penicillium roqueforti Thom, 

when parallel inoculations were made on the surface of 
malt agar 


Antagonism between bacterial isolates from 
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it was transferred to nutrient agar slants and similarly 
colonies on malt agar were transferred to malt agar 
slants. All cultures were incubated at 28°C. 

The next step was to test a representative number of 
both greenish-yellow and white subcultures for their 
fungistatic properties. From the microscopic examina- 
tion of stained smears from the isolated organisms, 1t 
appeared that little difference existed among the 30 
isolates. All seemed to be nonspore-forming, short 
rods producing greenish-yellow pigment on nutrient 
agar but not on malt agar. Because of the morphologi- 
cal similarity between these isolates, only seven were 
selected for fungistatic tests. P. roqueforti was natu- 
rally selected as the test organism to check antagonism. 
The first tests were made in various ways but the best 
results were obtained when a central streak of the bac- 
terial isolate on malt agar plates was flanked on both 
sides by approximately parallel streaks of P. roqueforte. 
Not all of the isolates inhibited this mold during subse- 
quent incubation at 28°C. Isolates 5 and 23 were 
finally selected for additional tests using both ground- 
wood pulp and malt agar as substrates. Isolate 5 
grew equally well on malt and nutrient agar slants, 
producing the greenish-yellow pigment on the latter 
but not on the former. 

Using malt agar as the medium suitable for both 
bacterial isolates and P. roqueforti, the authors ob- 
tained many results similar to the plates shown in 
Figs. 2 and 3. These plates were photographed after 
14 and 5 days, respectively, of incubation at 28°C. 
Those in Fig. 2 show clearly the fungistatic effect of 
both isolates 5 and 23 when the streaks were made on 
the same surface. In the case of Fig. 3, isolates 5 and 
23 were introduced in only one half of the agar, namely, 
that shown in the lower half of the plates. P. roqueforte 
was streaked across the entire plates but it failed to 
grow in the lower halves which contained the bacterial 
isolates. 

Spruce groundwood pulp enriched by the addition of 
maltose and sodium nitrate was also used to demonstrate 
the fungistatic properties of isolates 5 and 23. Mats of 
pulp containing about 6 grams of fiber were made as 
described by Appling, Buckman, and Meals (1) except 
that no adjustment of moisture content or weight was 
made in the present study. A sufficient amount of a 


Fig. 3. Antagonism between bacterial isolates from 

groundwood pulp and Penicillium roque forti Thom when 

one half of the malt agar plates were inoculated with the 

bacterial isolates followed by streaking across the plates 
with P. roqueforti 


24 


Fig. 4. Antagonism between bacterial isolates from 
groundwood pulp and Penicillium roqueforti Thom when 
groundwood mats were inoculated as follows: 


Upper left plate, control; upper right plate, P. roqueforti in 
central portion; lower left plate, P. roqueforti in central portion 
of mat containing bacterial isolate 5; and lower right plate, 
P. roquefortt in central portion of mat containing bacterial 
isolate 23. 


1% suspension of groundwood pulp was sterilized so 
that duplicate mats could be made for each of the four 
following conditions: 


A. Mats to be incubated as controls, i.e., neither bacteria nor 
mold were added. 

B. Mats to be inoculated with P. rogueforti in the central 
portion. 

C. Mats to be inoculated uniformly with isolate 5 prior to 
being made and finally inoculated in the central portion 
with P. roquefortt. 

D. Mats to be inoculated uniformly with isolate 23 prior to 
being made and finally inoculated in the central portion 
with P. roquefortt. 


The duplicate mats were incubated 14 days at 28°C. 
Figure 4 is a photograph of a set of four mats from this 
experiment. It is easy to see that isolates 5 and 23 
definitely inhibited P. roquefortt on groundwood pulp 
by comparing the intensity of the dark areas which 
resulted from the mold growth. The mold grew much 
better on the mat in the upper right dish where no 
bacteria were added than on the mats in the two lower 
dishes where isolates 5 and 23 had been introduced. 

The authors then proceeded to check isolates 5 and 
23 for similarity and purity. Conventional methods 
of purifying bacterial cultures were used. It was soon 
found that isolate 5 contained both Gram-negative, 
nonspore-forming, short rods and Gram-positive, non- 
spore-forming, large rods. On the other hand, isolate 
23 contained only Gram-negative, nonspore-forming, 
short rods which frequently occurred in pairs and which 


Vol. 33, No.7 July 1950 - TAPPI 


2 


grew well on nutrient agar with the production of 
greenish-yellow pigment. Both isolates 5 and 23 grew 
equally well on malt and nutrient agars; however, no 
greenish-yellow pigment was produced on malt soar 
The color was white in this case. The authors checked 
purified subcultures of isolate 23 for antagonism toward 
P. roquefortt. In every case growth plates similar to 
Fig. 2 were obtained. Subcultures from isolate 5. on 
the other hand, exhibited much less antagonism and, in 
some cases, no antagonism was observed. Thus, it was 
shown that isolate 23 was a pure culture of a strongly 
antagonistic bacterium which effectively inhibited 
P. roqueforti both on malt agar and in groundwood pulp. 


SUMMARY 
In laboratory tests of a series of groundwood pulp 
specimens commercially treated with increasing 


amounts of phenylmercurie acetate, only the one con- 
taining the smallest amount of toxicant was free from 
mold. Since P. roqueforti was detected in the moldy 


batches of treated pulp and since this mold had already 


been shown to have a high resistance toward phenyl- 
mercuric acetate, it was suspected that biological com- 
petition between some microorganism producing a 
fungistatic substance and the mold might account for 
the anomaly of no mold growth at the smallest amount 
of treatment and heavy mold growth at significantly 
larger amounts of treatment. The authors successfully 


isolated a chromogenic, Gram-negative, nonspore- 
forming, short, rod-shaped bacterium which frequently 
occurred in pairs, and produced a strongly fungistatic 
substance. This type of biological competition was con- 
firmed on malt agar and on groundwood pulp enriched 
with added nutrients. 


As previously reported by the authors, limited growth 
of P. roqueforti apparently does not appreciably affect 
the usefulness of groundwood pulp. However, this 
mold organism seems to be widely distributed and the 
observed results thus add to the increasing amount of 
information available on biological competition between 
the members of the microflora of pulp and paper mills. 
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Preparation and Testing of Mold-Resistant Wrapping 
Papers 


LOUIS C. BARAIL 
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A great number of fungicides can be incorporated in pulp 
or paper. They are of various types: some are water 
soluble, some are only soluble in organic solvents, others 
are of the plastic type. The method of impregnation 
varies according to the chemical and physical character- 
istics. Some are more suitable for the incorporation in 
pulp, some others give best results when applied on the 
finished paper. The finished paper can be processed by 
dipping, soaking, spraying, painting, or laminating. In 
the second part of the paper the testing methods are de- 
scribed. It is necessary to test mildew resistant pulp and 
paper for performance against various types of fungi and 
other microorganisms, but other tests are also very im- 
portant. For instance, the processing should not impart 
any undesirable odor or taste to the wrapper since such 
odor or taste would be readily transmitted to the goods 
wrapped in it. Such paper should not be toxic as it could 
transmit its toxic qualities to foods or other materials by 
contact. Continuous handling of treated wrappers with 
bare hands by employees in shipping departments should 
not cause the slightest skin irritation. Finally, the fungi- 
cides used in the treatment of wrappers should not change 
the normal color or texture of the paper, nor be suscepti- 
ble to chemical changes due, for instance, to oxidation, 
to the action of light, cold or heat which would alter the 
normal color, feel or appearance of the wrapper. 


Lovurs C. Baratu, Chief Biologist-Bacteriologist, United States Testing 
Co., Hoboken, N. J. 
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For many years the pulp and paper industry has 
been aware of the increasing damage caused to wrapping 
papers by microorganisms. The necessity of shipping 
goods of all kinds to all parts of the world resulted in 
conditions that were more favorable to their growth. 
For instance, shipping to foreign countries means more 
handling, changes in climatic conditions, and therefore 
necessitates far better protection. The increased pe- 
riods of time during which perishable goods are stored, 
and also the various temperatures in which they are 
stored, require more severe specifications for wrappers 
of perishable goods. The packing in small containers 
of goods, that were formerly sold in bulk, almost im- 
mediately after they are manufactured, adds to the 
difficulties of long storage periods and has compelled 
the manufacturers of wrappers to investigate ways and 
means of protecting such paper containers and wrappers 
against destruction by bacteria and molds. 

The second World War is responsible for important 
developments along these lines as many wrappers which 
had been used satisfactorily in the past were found to 
be of a rather poor quality when subjected to drastic 
wartime shipping conditions. 


MILDEW PROOFING COMPOUNDS 


We have investigated germicides and fungicides 
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that could be used for the protection of many kinds of 
materials. During these investigations, which lasted 
about six years, over 400 different formulae were tested 
not only for performance against a great many bacteria 
and fungi but also for their stability and harmlessness 
to human beings. It was very important to test fungi- 
cides at several temperature ranges to be sure that their 
properties would not be reduced or destroyed. here 
were also other considerations of a great importance 
such as the color and the toxicity of the products to be 
used. Quite a few products had to be eliminated for 
use in paper almost at the start because of their undesir- 
able color or the objectionable odor they would impart 
to the pulp or the paper, or because of toxic and irritat- 
ing properties they would transmit to foods, soaps, or 
cosmetics. 

The various agents can be divided into three solubility 
classes: 

1. Those that are soluble in water, or can be emul- 
sified in water-soluble oils, or in emulsifiable com- 
pounds. 

2. Those which are only soluble in organic solvents, 
the variety of which is a problem in itself. 


3. The plastic-type compounds that can be applied 
only under certain conditions or cured at a high tem- 
perature. 


Six ways of applying germicides and fungicides in the 
pulp and paper industry were found: one for incor- 
poration into the pulp and five for application on the 
finished paper. 


The application of fungicides into pulp is very well 
known in the pulp industry. It is basic impregnation 
and has definite specifications regarding solubility and 
resistance to temperature, the absence of odor and 
color, and the absence of primary irritants. The 
organic solvent type and the plastic type cannot be 
used in the pulp. We believe that the application 
on the finished paper is more rational, longer lasting, 
less expensive in the long run, and easier than the in- 
corporation of an agent into pulp. 


Finished papers can be processed five ways: dipping, 
soaking, spraying, painting, and laminating. Each of 
these methods has its advantages and specific uses. 

The dipping process consists in passing the paper 
once or several times through a solution at a proper 
concentration of a germicide or a fungicide. This is a 
quick operation in which the moisture content of the 
paper is only slightly temporarily increased as the paper 
is dried immediately after the dipping process. 


The soaking process is mostly used with fungicides 
which do not have an affinity for cellulose and which 
would be too expensive to use at a high concentration. 
Papers treated by the soaking process have to be dried 


at a rather high temperature without appreciable loss of 
their efficiency. 


The spraying method is a very simple process by 
which all types of fungicides may be applied. The 
method is rapid, and the drying period that follows the 
spraying 1s very short. In the case of organic solvent 
fungicides it is not costly; however, it cannot be used 
with these volatile products or compounds whose 
fumes would be toxic to the operators. 


The painting process or coating process consists in 
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or 


Such machines can process huge amounts of paper in a 
very short time, and the coating is more uniform than 
that obtained by spraying. Although it is sometimes | 
used with water soluble compounds, it is definitely — 
recommended for fungicides soluble in organic solvents — 
or of the plastic type. : 
The laminating process is used when the consistency | 
of the compound is an obstacle to its application to — 
paper in the four other processes. This of course | 
applies to the plastic type of compounds and to heavy | 
materials which do not have any appreciable affinity. | 
for cellulosic materials. i 
The above processes have been used satisfactorily 
| 

i 


{ 
applying the fungicides by means of brushes or rollers. — 
h 


on various types of wrapping paper and cardboard 
which were efficiently made mildewproof and are used 
to wrap cake, soap and various foods. Wrappers of the 
glassine type are very efficient in preventing the growth 
of molds in bread, cakes, cookies, and pastry, for a 
substantial period of time. The fungicide used is of 
a volatile type and acts by the slow evaporation of its 
fumes. Other papers were found to be very satisfactory 
as a lining for cans and boxes containing tobacco, 
herbs, and similar products. Corrugated boxes are — 
now treated with fungicides before being used for ship- 
ping foodstuffs such as cereals, dried fruits, and vege- 
tables such as tomatoes, apples, and celery. 


oy 


TEST METHODS 


Mildew resistant pulp and papers are tested for 
efficiency by means of various methods. The first 
stage in the protection given by a treated wrapper con- 
sists in merely inhibiting the growth of molds without 
actually killing them. A wrapper with this property 
is fungistatic. 


Fungistatic Tests 


Although fungistatic tests give only a relative value 
of the efficiency of a fungicide, it is believed they are 
necessary and all compounds should always be tested 
for fungistatic properties. The results should always 
be interpreted from two angles. Because they are 
conducted in the same manner as the bacteriostatic 
tests (F. D. A. method), they only indicate the diffusion 
of the sample in the agar. Therefore, this diffusion 
should be studied in reference to both the diffusibility 
of the compound when incorporated in the material 
and the actual inhibitory or fungistatic value of the 
same compound. The samples are plated on Sabouraud 
maltose agar previously planted or inoculated with one 
or several fungi. As controls, samples of the untreated 
material are plated under the same conditions against 
the same fungus. The Petri dishes are examined after 
a reasonable period of time, and the minimum incuba- 
tion time is that required to obtain a full growth of the 
culture. It will vary with the species and the tem- 
perature of incubation provided the medium remains 
the same. 


Examination after this minimum period of time will 
give an indication of the agent’s effectiveness, but it 
will not be sufficient. It very often happens that a 
compound diffuses quickly and widely on the surface 
of the agar so that within a few days a wide zone of 
inhibition is obtained. Then, a few days later, because 
of the diffusibility of the compound, the sample does not 
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contain a sufficient quantity to prevent a secondary 


growth inside the zone of inhibition. It is absolutely 


_ necessary to make a second observation of the plates 


from 5 to 8 days after the end of the minimum incuba- 


tion period. The comparative study of the diffusibility 


and the actual fungistatic properties of wrappers as 
indicated by the width of the zone of inhibition and the 
presence or absence of a secondary zone of growth is of 
great value when perishable products are concerned, 
such as foods, cake soap, and bulk cosmetics. 


_ Fungistatic and Fungus-Resistance Tests 


after Inoculation of the Material 


These tests are more severe and of a greater informa- 
tive value than simple fungistatic tests. They indicate 
not only whether or not a paper or paperboard will 


~ inhibit the growth of fungi but also whether or not the 


material, after direct inoculation, will sustain the mold 
as its food. The test consists of plating the samples 


‘in a Petri dish containing Sabouraud’s agar which may 


or may not be planted with the test fungus, and inocu- 
lating the top of the material with a suspension of the 


- same organism. At the end of an adequate incubation 


period, the plates are observed for inhibition, indicating 


-fungistasis, and for the presence or absence of growth on 


top of the sample. 


Fungicidal Tests 


There are three ways of evaluating the fungicidal 
value of treated papers against fungi. The first two 
methods are empirical but simple, time saving, and 
correctly informative. The third method always gives 
reproducible and accurate results. 

The first method consists in taking a loopful from the 
plate used in the fungistatic test as accurately as possible 
halfway between the edge of the sample and the edge of 
the inhibition zone. The loopful is then planted in 
another plate on Sabouraud’s agar or in broth and 
incubated until growth appears in the control. The 
control is a loopful of an agar plate or slant of a fresh 
standard culture of the same organism and is plated 
under exactly the same conditions either on agar or in 
broth. Growth in the subculture from the fungistatic 
plate will indicate that the compound is fungistatic 
but not fungicidal. If no growth occurs in the subcul- 
ture at the time that the control shows growth, it is 
wise to keep the sample in incubation for a few more 
days to be sure that the subculture is given all chances 
to grow under the best conditions. 

Very often papers treated with a compound having a 
great diffusibility do not possess any fungicidal proper- 
ties. The best results in this test are obtained with 
samples showing a medium size zone of inhibition and 
no secondary growth within it. On the other hand, it is 
obviously not advisable to make a fungicidal test on 
papers which show too limited an inhibition against 
fungi. 

Fungicidal Tests after Inoculation of the Material. 
The procedure to determine the fungicidal value of a 
sample of material after inoculation consists of sampling 
from the top of the material at the end of the required 
incubation period when no growth is present on the 
sample. Sampling can be made with a dry or wet loop, 
or with wet sterile cotton, and the transfer is made 
either on a slant or in a dish on Sabouraud’s agar. 
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After the adequate period of inhibition, the tubes or 
plates are examined for the presence of growth. 

This method is very simple and is satisfactory in a 
great number of cases. However, the contamination 
method gives more definite, rapid, and reproducible 
data on the fungicidal properties of compounds or 
treated papers when tested against cellulose-destroying 
fungi. 

Fungicidal value after Contamination in Vitro. This 
test, which has been investigated in a great number of 
cases, is an adaptation to fungus testing of our method 
for the determination of the bactericidal value after 
contamination. The method, developed a few years 
ago and published at that time, has been tried and 
adopted by several bacteriological laboratories for the 
testing of germicides. Recent experiments have def- 
initely proved that it can be satisfactorily adapted to 
the testing of fungicides, whether the test organisms 
are pathogenic or not. 

The purpose of the method is to determine whether 
materials treated with fungicides have fungicidal prop- 
erties and retain these fungicidal properties for various 
periods of time after a certain number of washings or 
leachings, after being immersed or soaked in water or 
other liquids, or after being used for packing goods 
having a relatively high moisture content. 

The test is very severe since all materials are con- 
taminated with a fresh test culture of a fungus, or a 
mixed culture of fungi, by total immersion before being 
submitted to the tests. We generally use in tests on 
papers Chaetomium globosum or Aspergillus niger, but 
any fungus, pathogenic or not, can be used. 

The test is conducted as follows: Three disks, 
>/s inch in diameter, are cut from each sample of paper 
treated with the fungicide being tested. Three test 
disks are also taken after each washing, leaching, or 
soaking or after five washing, leaching, or soaking- 
time units. Each group is placed successively in a 
tube containing 5 ml. of a fresh suspension of a standard 
test fungus for 1 minute. The suspension can be 
made in any sterile solution, such as distilled water, 
saline, or broth, as tests have proved that the suspension 
medium does not have any influence on the results of 
the tests. Upon removal, the first disk is placed with 
aseptic precautions in a tube of sterile nutrient broth 
and swirled for 5 minutes, removed to a second tube of 
sterile nutrient broth and swirled for 10 seconds, and 
finally transferred to a third tube of sterile broth. 
A second disk is transferred to a first tube of broth 
and swirled for 10 minutes, and then to a second tube of 
broth and swirled for 10 seconds, and then removed to a 
third tube. The third disk is transferred to a first 
tube of broth and swirled for 15 minutes, and then to a 
second tube of broth and swirled for 10 seconds, and 
finally removed to a third tube. As controls, three 
disks cut from the untreated material are handled the 
same way as the three treated disks. All 18 tubes are 
incubated in a high humidity chamber at a temperature 
which can vary from 24 to 37°C. according to the nor- 
mal conditions of use of the paper being tested. Sabou- 
raud’s agar Petri dishes can be used instead of broth 
tubes if found more convenient. The results are the 
same in both cases. The incubation lasts until there is 
a copious growth in the control tubes. At that time, 
the test tubes are examined for the presence of growth. 


351 


This method is applicable to all kinds of fungicides 
whether readily soluble in water and having a quick 
diffusion or rather insoluble in water and having a high 
power of penetration in the material. The method Is 
also applicable to laminated fungicides of the plastic 
type. In this case, it is sometimes necessary to use 
sterile oil or solvents to conduct the tests. It is of 
course mandatory to use solvents which do not have 
any fungicidal value per se. Results for the first group 
of fungicides are more specific in the first transfer tube. 
Results of the second transfer tube, where the excess of 
fungicide is washed out, have only an informative and 
not conclusive value. Finally, this method can be 
advantageously used to replace the old phenol coeffi- 
cient method which is not applicable to fungi. 


TESTS FOR HARMLESSNESS 


In order to find out whether mildew resistant wrap- 
pers can be used for wrapping foodstuffs, it is necessary 
to conduct toxicity and other tests. 


Toxicity Tests 


The evaluation of the toxicity of a fungicide or of a 
paper treated with a fungicide is determined by the 
minimum lethal dose. Various amounts of several 
dilutions of the compound or various amounts of 
extracts of the treated papers are injected into mice to 
determine the smallest amount of chemical that will 
cause the death of all injected animals, or of half of 
them. The results are generally expressed in grams or 
milligrams by kilogram of body weight or by the mini- 
mum dose that would kill a man weighing 70 kg., (154 
pounds). Such tests have shown very great differences 
in toxicity between the most efficient fungicides. 

The determination of the minimum lethal dose is 
often replaced by feeding tests conducted on animals for 
periods of time which can vary from one week to their 
life time. The animals are fed a mixture of their 
normal diet, and amounts of the fungicide that can 
vary from 5 to 20% of their diet. The Food and Drug 
Administration very often requires that such tests be 
conducted for a long duration in order to insure com- 
plete protection of the public when these wrappers are 
used in contact with food. 


Skin Irritation Tests 


The presence of a primary irritating substance in 
mildew-resistant papers is very important when such 
wrappers are handled all day long in packing and ship- 
ping departments. A great many fungicides are known 
to cause irritation of the skin either primarily or after 
having previously sensitized the skin. It is, therefore, 
advisable to conduct these tests on the fungicides first 
on animals, and later on, on human beings at the con- 
centrations of use in the wrappers. 


Taste Tests 


_ In order to be sure that no disagreeable taste will be 
imparted to foods by the wrappers, taste tests are al- 
ways conducted, and panels of tasters as large as pos- 
sible are used. 


Odor Measurement Tests 


The detection of objectionable odors which can be 
transmitted by the wrapper to such products as foods, 
soaps, and cosmetics is made with great precision by 
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we 


The Osmometer is the first 
apparatus wherein the elimination of variables has been — 


means of the Osmometer. 


so perfected that the testing of an odor can be made by 


several individuals in good health and still bring result — 
This shows that by © 


with variations of less than 5%. 
elimination of all variables the organoleptic errors are 


reduced to a minimum. The Osmometer is based on — 
the air-dilution principle using quantities of odor-free — 


and odorous air which are diluted and mixed in various 
concentrations. The dilution is performed under 


moderate pressure which can be made to vary from one © 


to 300 mm. Hg. However, pressures higher than 150 
mm. are seldom used. 

If no odor is detected when the air is suddenly re- 
leased from the mixing flask the experiment is repeated, 
this time with twice the volume of air forced through 
the specimen. Other readings are made until sufficient 
air has been pumped through the odorous object to 
produce the sensation of odor. The concentration at 
which the odor becomes just barely perceptible is 
called the “threshold value.” 

This threshold value can be expressed numerically 
and this numerical expression is called the “odor thresh- 
old number.” The ratio between the total final pres- 


sure and the pressure increment caused by the odorous _ 


air results in the odor threshold number: 


Total pressure 
Odorous increment 


Odor threshold number = 


The odor threshold number gives the concentration of 
the odor in the air dilution which will just barely cause 
the sensation of odor. For strongly odorous substances, 
this concentration as reported in the odor threshold 
number will be low, and the odor threshold number will 
be high. For weak odors it will be the opposite. 

The following classification of odor threshold num- 
bers is used for the evaluation of the results of the tests. 
A threshold number in the range from 1.0 to 5.9 means 
a very slight odor; from 6.0 to 8.3: slight odor; from 
8.4 to 13.0: definite or objectionable odor; from 13.1 
to 26.0: strong odor; from 26.1 to 91.0: extremely 
strong odor. 


CONCLUSIONS 


Out of more than four hundred compounds which 
were tested for comparative germicidal and fungicidal 
value, very few were found to meet all the requirements 
for efficiency: lacking of odor; color, and other 
changes; and toxicity. 


Chlorine derivatives are very efficient when incor- 
porated into the pulp. When there is no objection to 
odor, pentachlorphenol and sodium pentachlorphenate 
can also be recommended. When there is no objection 
to color, copper compounds give satisfactory results. 
However, these two groups of chemicals are relatively 
toxic. The best results are definitely obtained with 
long-chain mercurials which besides being nontoxic 
and nonirritating at normal concentrations of use, have 
lasting qualities which no other compounds do possess. 


The pulp and paper industry now has at its disposal a 
variety of products which can solve most of its problems 
dealing with bacteria and mold contamination. 
Recetvep March 15, 1950. Presented at the Annual Meeting of the Tech- 


nical Association of the Pulp & Paper Industry, N yA He es 
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ASSOCIATION NEWS AND EVENTS 
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Fundamental Research Conference 


_ The recent Fundamental Research Conference on the sub- 
ject of “The Effect of Fiber Characteristics on Paper and 
Papermaking Properties,’ sponsored jointly by the Funda- 
mental Research Committees of the Technical Section of the 
Canadian Pulp and Paper Association and of TAPPI, main- 
tained the quality of program and high level of discussion 
apparent in the earlier fundamental research conferences 
held in Detroit. 

Sessions were held on Monday, Tuesday, and Wednesday, 
May 29, 30, and 31, using the facilities of the Chateau Fron- 
_tenac at Quebec, P.Q. The interest of those participating in 
the conference was such that meetings could begin promptly 
in the morning, and there seemed to be no falling off in attend- 
ance throughout the long discussions of the day. The pro- 
gram in its final form follows. 


A. Tue Inpivipuau Fiser Prorerties RELATED TO PAPER- 
MAKING 


1. Fiber Dimensions and Physical Structure 


Discussion Leader—C. B. Purves, McGill University, 
Montreal, P. Q. 

(a) “The Effect of Variations in Size and Shape of the 
Fibers,”’ by Gerald Haywood, West Virginia Pulp 
& Paper Co., Luke, Md. 

(b) “The Orientation of the Cellulose in Wood Fibers,” 
by George L. Clark, University of Illinois, Ur- 
bana, Ill. 

(c) “The Proportion of Water-Accessible and Non- 
accessible Cellulose in Wood Pulps,’’ by Merle 
Heath, The Institute of Paper Chemistry, Apple- 


ton, Wis. 

(d) “The Role of Pulp Viscosity and the Degree of 
Polymerization of Cellulose on the Papermaking 
Properties,” by M. O. Schur, Ecusta Paper Corp., 
Pisgah Forest, N. C. and Harry F. Lewis, The 

Pe Institute of Paper Chemistry, Appleton, Wis. 


2. Strength and Mechanical Properties 


Discussion Leader—Milton Harris, 
Associates, Washington, D. C. 

(a) A Discussion of Some of the Problems to be Met in 
Developing an Analytical Approach to the Study 
of the Elastic and Rheological Properties of 
Papermaking Fibers,” by J. A. Van den Akker, 
The Institute of Paper Chemistry. 

(b) “Fundamental Research in the Textile Industry. 
The Relation Between the Chemical Constitution 
of Protein Fibers and Their Use Requirements,”’ 
by Milton Harris, Milton Harris Associates. 


Milton Harris 


3. Surface Properties and Measurements 
Discussion Leader—J. d’A. Clark, Consulting Engineer, 
Longview, Wash. 

(a) “The Specific Surface of Fibers, Measurement and 
Application,” by S. G. Mason, Pulp and Paper 
Research Institute of Canada, Montreal, P. Q. 

(b) “Notes on the Determination of the Specific Sur- 
face of Pulps by the Silvering Method,” by B. L. 
Browning, The Institute of Paper Chemistry. 

(c) ‘Hlectrokinetic Characteristics of Fibers,” by 8S. G. 
Mason, Pulp & Paper Research Institute of 


Canada. i : . ; 

(d) “Fiber Surface Effects of Fibers in Their Relation to 
Papermaking,” by Harry F. Lewis, The Institute 
of Paper Chemistry. 


B. Inver-Frner Propprries RELATED TO PAPERMAKING 


1. Fiber-Water Relationships 
Discussion Leader—W. Boyd Campbell, Pulp and Paper 
Research Institute of Canada, Montreal, P. Q. 
(a) “General Principles of Polymer Swelling, by 
Herman Mark, Polytechnic Institute of Brooklyn. 
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(b) “Swelling of Cellulose Fibers, Its Measurement and 
Significance,’ by W. Gallay, The E. B. Eddy Co., 
Hull, P. Q. 

(c) “Effect of Drying and Heating on the Swelling and 
Bees of Fibers,” by W. Galay, The E. B. Eddy 


0. 
(d) “Bound Water and Hydration,’ by Alfred J. 
Stamm, U.S. Forest Products Laboratory, Madi- 

son, Wis. 

(e) ‘“Flocculation and Formation,” by S. G. Mason, 
Pulp and Paper Research Institute of Canada. 

2. Fiber-Fiber Bonding 
Discussion Leader—C. C. Heritage, Wood Conversion 
Co., St. Paul, Minn. 

(a) “The Measurement and Nature of Fiber-Fiber 
Bond,” by Loren V. Forman, The Institute of 
Paper Chemistry. 

(b) “Effects of Natural Beater Additives on Paper- 
making Fibers,” by John Swanson, The Institute 
of Paper Chemistry. 

(c) ‘Progress and Problems in the Bonding of Fibers by 
Synthetic Resins,”’ by Chester Landes, American 
Cyanamid Corp., Stanford, Conn. 

(d) “Preliminary Results on the Nature of the Paper 
Bond by Studies of Softening with Amides,” by 
Borje Steenberg, Swedish Forest Products Re- 
search Institute, Stockholm, Sweden. 


C. CxHrmiIcaL ComposiTIon oF FIBERS IN RELATION TO PAPER- 
MAKING PROPERTIES 
Discussion Leader—Harry F. Lewis, The Institute of Paper 
Chemistry. 
1. The Influence of Hemicelluloses in Wood Pulp Fibers on 
Their Papermaking Properties,” by L. G. Cottrall, 
Albert E. Reed and Co., Ltd., England. 


No attempt will be made to abstract the various papers at 
this time, for arrangements have been made to carry the 
papers and the complete discussions in the August and 
September issues of Tappi and also of the Canadian maga- 
zine. The discussions were spirited, and it is unfortunate 
that every member of TAPPI could not have been present to 
hear them. They continued on into the night over the tables 
in the French restaurants of Quebec and up and down the 
boardwalk overlooking the St. Lawrence River. 

One of the high points of the meeting was the observation 
by Dr. Stamm that a new chemical method developed at the 
Forest Products Laboratory for determining the relative 
amounts of accessible and nonaccessible cellulose checked 
very well with the physical method described by Dr. Heath 
involving the accessibility of pulps to water—a purely physi- 
cal method. 

Dr. Milton Harris gave a masterly presentation of the 
place of fundamental research in the textile industry, with 
particular reference to the chemical structure of protein 
fibers and their use requirements, showing his listeners how 
much there was alike between the problems of the textile and 
the paper industries. 

Dr. Mason’s paper on the specific surface of fibers in the 
third session precipitated an extremely active discussion be- 
tween proponents of the method for determining specific sur- 
face by silvering, by optical methods, and by permeability to 
water. 

On the afternoon of the second day Professor Mark of the 
Polytechnic Institute of Brooklyn gave a fine review of the 
general principles of polymer swelling. This paper proved to 
be extremely stimulating and furnished the background of a 
great deal of discussion during the afternoon session which was 
high lighted by the attempts of the members of the audience 
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to reach a common agreement as to the significance of swelling 
of cellulose fibers and the mechanism of flocculation and 
formation. 

The discussion leader of the fifth session was C. C. Heritage, 
who was President of TAPPI when the Fundamental Research 
Committee was organized. As President, he asked Dr. 
Harry F. Lewis, the present Chairman of the TAPPI Com- 
mittee to accept that responsibility. The paper presented by 
Loren Forman of The Institute of Paper Chemistry on ““The 
Measurement and Nature of Fiber-to-Fiber Bonding’ in itself 
justified the earlier enthusiasm of the then President of TAPPI 
for the development of fundamental information. 

Mr. Cottrall’s paper on the “Effect of Hemicelluloses on the 
Papermaking Properties of Pulps” likewise proved to be 
stimulating to the group and provoked a large amount of 
discussion. 

In addition to being international in the sense that the 
meeting was sponsored by both the Canadian and Us 
Technical Associations, it was international in the sense that 
in the audience and among the speakers were a number of 
representatives of foreign countries, including in the group 
Mr. L. G. Cottrall of Albert E. Reed & Co., Ltd. of England 
representing the British Paper and Board Association, Dr. 
Boérje Steenberg of the Swedish Forest Products Research 
Institute who gave a short review of some preliminary work on 
the nature of the paper bond by studies of softening with 
amides, as an added paper to the program. The Canadian 
Association proved to be a very fine host, and good spirit pre- 
vailed throughout. For many, the meeting provided the 
first opportunity to visit the quaint, old city of Quebec, and 
advantage was taken of the spare time on Sunday and early 
evening to go around the city in the horse-drawn carriages and 
on foot; after experience with the taxi cab drivers on arrival, 
few of the visiting TAPPI members cared to risk their life and 
limbs seeing the city by taxi. 


TAPPI Testing Conference 


The Testing Conference will initiate the series of fall meet- 
ings of the Technical Association of the Pulp and Paper 
Industry. It will be held at the plant of the Eastman Kodak 
Co., Kodak Park, Rochester, N. Y., on Sept. 13-15, 1950. 


The Seneca Hotel, which is located near to Kodak Park, has 
been designated as headquarters for housing purposes. 
Reservations should be sent, as soon as possible to Mr. Earl 
F. Campbell, Resident Manager, who should be advised that 
the reservation is for the TAPPI Testing Conference. Mr. 
Campbell has requested that as many as possible share twin- 
bedded double rooms. Although the Seneca, with 500 
rooms is the largest in Rochester, its midweek capacity is 
usually filled to the limit. A limited number of single rooms 
will be available. Rooms will be available on the evening of 
Tuesday, September 12 for those who wish them. An ad- 
vance deposit will assure possession of rooms upon arrival. 

This will be the second Testing Conference. The first was 
held in October, 1948 at the Mellon Institute in Pittsburgh, 
Pa. About 175 attended and a considerable amount of 
effective work was accomplished. 

The Testing Conferences are essentially work meetings and 
differ in nature from the usual fall meetings of the Association 
in that no formal papers are presented. The preparation of 
the TAPPI Standards has been one of the great contributions 
of the Technical Association to the progress of the industry. 
Over the years a large number of standard testing procedures 
have been developed. This program proceeded rather 
rapidly, but as the problems became more complex the need 
for conferences such as these became apparent. The Pitts- 
burgh Conference broke the log-jam of complications since it 
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brought together individuals and data that made it possible} | 


to agree on many testing details. 
Meetings such as the one proposed for Rochester will need 
to be held in the future to assure steady progress since the job 


of preparing standards is becoming more difficult and much jj} 
work needs to be done in the intervals between these confer- }}) 
ences to acquire test data that will demonstrate the relia-:f 


bility and reproducibility of new methods. 


Just as the Association was indebted to the Mellon Insti- 


tute in 1948 for permitting the Testing Division to use its 


exceptionally fine meeting facilities and providing a guided | ) 
tour of its unusual laboratories, the Division, this fall, will be }) 


indebted to the hospitality of the Eastman Kodak Co. for 


providing meeting rooms and a visit to some of its operating ||) 
} 


departments. 


James d’A. Clark, Research and Development Engineer, I 
Longview, Wash., is General Chairman of the Testing Divi- |) 
sion and has been an aggressive leader in the field of testing |} 


procedures. Dr. Clark, while serving as a Lt. Col. in the 
Quartermaster Corps. during the recent war added to his 
already high prestige in the work that he did in developing the 
then famous CQD packaging specifications. 
in connection with the establishment of TAPPI Standards is 
well known. 


Although it is not yet possible to indicate the time schedule 
for the separate committee-sponsored sessions at Rochester 
the following paragraphs will outline present plans regarding 
the programs. As in the case of the Pittsburgh meeting the | 
program at Rochester will tend to follow the interests of those 


present. 


Optical Properties Committee 


A. H. Croup of the Hammermill Paper Co., Erie, Pa., and — 
Chairman of the Optical Properties Committee advises that — 


his committee will discuss the following: 


1. The final draft of the proposed tentative standard for gloss | 


determination. 


2. The results of the use of the National Bureau of Standards © 


fading papers for calibrating fadeometers and the possibility 
of recommending these for general use in the industry. 
Chemical Methods Committee 


Milton Fillius, Eastman Kodak Co., Rochester, N. Y., and 
Chairman of the Chemical Methods Committee has indicated 
that his committee will sponsor two 3-hour sessions. 


SESSION 1. 


The distillation step in the method for the determination © 
of pentosans in pulp and wood. =i) 


B. Methods for the moisture determination of pulp. 


C. Alternate subject—A rapid method for the determination © 


of nitrogen. 
SESSION 2. 
A. 


The bleach consumption of pulp. A discussion of three || 


TAPPI methods: 


T 214, Permanganate Number of 


Pulp; T 219, Bleach Requirements of Pulp; and T 202, 


Chlorine Consumption of Pulp. 

B. The chemical analysis of papers containing wet-strength 
resins. A discussion of the complications introduced 
into the analysis of paper for alpha cellulose, copper 
number, etc., by the presence of wet-strength resins. 


Mr. Fillius has requested that any member who has had 
experience with these methods write him giving suggestions, 
based on substantiating data, if possible, that will aid the 


committee in improving the techniques involved in these 
methods. 


Packaging Materials Testing Committee 


L. E. Simerl, Marathon Corp., Menasha, Wis., and Chair- 
man of the Packaging Materials Testing Committee has indi- 
cated that the following subjects will be discussed in two 3- 
hour sessions. 


1. Project 277 Water Vapor Permeability at Zero F. 
2. Project 328 Flavor and Odor Transer 
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Project 330 Testing of Pressure Sensitive Tapes. 

Project 357 Water Vapor Permeability of Completed 
Packages. : ; 
Project 275 Flexibility at Low Temperatures (including 
coating materials, ra Page products, etc. ). 
Project 331 Heat Sealability. 
Hever of Assigned Tests (T 446, 448, 463, 464, 465, 473, 
474, 475, 477, and 806). 

8. New Projects. 


SES Se Gees 


Fibrous Materials Testing Committee 


E. R. Schafer, Forest Products Laboratory, Madison, Wis., 
and Chairman of the Fibrous Materials Committee is not 
planning to hold a session at the Rochester meeting. How- 
ever, he has indicated that B. F. Kukachka of the Laboratory 
will present a paper at the general session on “A Universal 
System for Wood Identification.” By the time the confer- 
ence is held Dr. Kukachka will have returned from the meet- 
ing of the International Association of Wood Anatomists to 
be held in Stockholm, Sweden, where some of the problems 
involved in the development of an international code will 
have been discussed. 


Paper Testing Committee 


One 3-hour session has been reserved for the Paper Testing 
Committee. A. K. Warner, Skinner & Sherman, Inc., Bos- 
ton, Mass., and Chairman of the Paper Testing Committee 
has not vet decided upon the complete program but it will in- 
clude a discussion of and possible recommendation to adopt a 
newly standardized procedure for the bursting test which 
has been developed mainly by the corresponding Canadian 
committee. 


Nonfibrous Materials Testing Committee 


The Nonfibrous Materials Testing Committee, James P. 
Casey, New York State College of Forestry, Syracuse, N. Y., 
Chairman, will hold two and possibly three sessions at the 
Rochester Conference. The major part of the program will 
be devoted to (1) Testing of Starches, (2) Analysis of Mineral 
Fillers, (3) Analysis of Rosin Size, and (4) Testing of Clays. 
Other methods that may receive preliminary consideration 
are Analysis of Wax-Rosin Size, Testing of Sodium Aluminate, 
and Testing of Defoaming Agents. If time permits the fol- 
lowing existing methods will be reviewed: Gasoline T 601, 
Coal T 605, Analytical Reagents T 606, Casein T 607, Indica- 
tors T 609, Standard Volumetric Solutions T 610, and Sodium 
Silicate T 632. Any members who may wish to comment on 
any of these are urged to write to Mr. Casey. 


Microscopy Committee 


C. E. Brandon, Aetna Div., Howard Paper Mills, Inc., 
Dayton, Ohio, and Chairman of the Microscopy Committee 
advises that his committee will sponsor two 3-hour sessions. 


Session 1. 
Discussion of the proposed revision of T 401-42 (Fiber Com- 
position of Paper). 
(a) The differentiation of alpha-treated softwood sulphite 
and highly bleached sulphite with the C-stain. 
(b) The effect of curlating on the C-stain. 


(c) A new stain for the differentiation of bleached sulphite 
and bleached sulphate. 

(d) General discussion of T 401 m-42 and of any new stains. 

Session 20 

1. Discussion of the revision of T-8 (Species Identification 
of Wood and Wood Fibers). 

2. The use of the microscope in analyzing for mineral fillers 

‘ in papers. 
3. Test for elemental sulphur in pulp and paper. 


A joint meeting will be be held with the Pulp Testing Com- 
mittee to discuss: : 


1. The measurement of fiber length 
(a) poueal method of the Eastman Kodak Co. Labora- 
ory. 


(b) poutine method of the Alton Box Board Co. Labora- 
ory. 


ABA 


2. Discussion of a method for “The Determination of the y 
Amount of Dirt in Pulp (Revision of T 213 m-43).”’ 


Pulp Testing Committee | 


L. V. Forman, Institute of Paper Chemistry, Appleton, ||} 


Wis., and Chairman of the Pulp Testing Committee advises ||} 


that one session will be sponsored by his committee. Another ||} 
session will be held jointly with the Microscopy Committee |}}) 
as already described. Other projects of the Committee that ||!) 
will receive attention are (1) Zero-span Breaking Length of ||} 
Pulp and (2) Pebble Mill Processing of Pulp, and (3) Dirt ||} 
in Pulp. a 


Wax Testing Committee 


As in the case of the Pittsburgh Testing Conference the ||), 
Wax Testing Committee, A. M. Heald, Marathon Corp., ||) 
Menasha, Wis., Chairman, will have the largest attendance 
and hold the most extensive program at the Rochester Con- ||) 
ference. This committee which works closely with the ASTM jf 
as a TAPPI-ASTM Joint Committee on Petroleum Wax will 
sponsor four 3-hour sessions. 

Although Dr. Heald has not yet announced his program it~ 
is expected that there will be discussions on the reports of the jf 
following subcommittees: (1) Strength Tests; (2) Flow Tests; |) 
(3) Stability Tests; (4) Sensory Tests; (5) Composition — 
(Melting Point and Oil Content, Melting Point Distribution) ; 
(6) Blocking; (7) Sealing and Laminating; and (8) Scuff-_ 
Gloss. . 


Container Testing Committee 


The Container Testing Committee, W. J. Balster, Don L. 
Quinn Laboratory, Chicago, Ill., has not yet announced its © 
agenda. 


Graphic Arts Committee 


Although the Graphic Arts Committee is not included in | 
the organization of the Testing Division the Testing Confer- — 
ence is open to any committee in the Association that deals 
with testing methods. Fred D. Elliott, Time and Life 
Laboratories, Springdale, Conn., Chairman, has advised that 
one 38-hour session will be devoted to an open round-table dis- 
cussion on printability to establish the properties that are 
important and should be tested by the papermaker. The 
following will be considered: 


(a) A brief report on the major grades of papers, their princi- 
pal end uses, and percentage of the various grades printed 
by each of the three printing processes. 

(b) Discussion of the important physical characteristics needed 
by a given sheet to perform and print properly when run. 
by the letterpress, gravure, and offset processes. (The 
purpose of this discussion is to obtain an opinion on what 
the papermaker should be testing in a sheet being manu- | 
factured for a specific type of press or method of printing). 

(c) Review and discussion of various existing tests pointed — 
toward studying their suitability for determining charac- 
teristics considered important in (b). 

(d) Discussion of new and not generally accepted tests such as 
the Brush surface analyzer for surface smoothness deter- 
minations. 

(e) Discussion of means of checking certain important charac- 
teristics for which there is no present adequate test such 
as the effect of capillarity or pinholes in paper on ink pene- 
tration or how to determine the water solubility of coated 
offset paper. 


General 


The purpose of the Testing Conference is to develop new 
testing methods and to improve those now established as 
standards. Any member of the Technical Association or 
related societies is welcome to attend, particularly if he is 
qualified to contribute to the discussions mentioned. Each of 
the committee chairmen will welcome advice relative to these 
methods and will be glad to receive suggested outlines of new 
methods. The discussion will be expedited if members plan- 
ning to attend will write to any of the committee chairmen 
about any testing method falling within the scope of his com- 
mittee. 
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Curlators Are 
P rovi Nn iS) Effect of Curlation prior to beating on 
@ the tear-mullen relationship durin 
Th eir Va [ uve beating of a previously hailed 


northern unbleached sulphite pulp. 


vs MULLEN CURVE. TEST DATA 


T 
HP/DT* | FREENESS | MULLEN TEAR 


(=e saoetl| mesic 93 
810 77.6 83 
764 80.8 77 
672 84.0 75 


615 | 81.5 74 


521 | 708 | 60 


394 66.5 55 
285 4 54 


UNCURLATED 


1 | 


MBH UNCURLATED PULP 

Gm as SAME PULP CURLATED, 
PRIOR TO BEATING 
USING 2.5 H.P. DAYS 
PER A.D. TON AT 70°F. 


836 
770 


TEARING STRENGTH 


125 
360 
| 2640 
60 80 (ize pieess: 48 | 8280 


MULLEN STRENGTH : *H.P. DAYS PER A. D. TON SPENT IN BEATING ONLY. 


PREVIOUSLY 
CURLATED PULP 


lated pulp i is 75, of curlated d pulp 95. 


CURLATION is a new mechanical process for improving pulp properties, fully tested and thoroughly 
proved. Curlation not only produces a permanent change in the shape of pulp fibres, but also 
exerts a powerful de-shiving action, with negligible change in freeness. 

The effects obtainable with CURLATION vary widely with the raw material and the conditions of 
treatment. In general, CURLATION tends to produce an easier beating pulp from which water is 
more easily removed. 

Sheets of CURLATED pulp exhibit a more even textured matte appearance. In addition, the 

range of qualities obtainable from a given pulp is broadened. 
Other important advantages exist . . . WRITE for new bulletin C-2 on the C-50 CURLATOR. 
The CURLATOR is a tool for altering the properties of 
pulp and paper to obtain qualities hitherto unavailable 
by mechanical means. The effects of CURLATION vary 
with the raw material and may be described only in 
relation to a particular pulp. 


CURLATOR’ 


oc HEstER 10, NEW YORK 


: 
®5 Blossom ROAD ° 


+T. M. Reg.—Curlator Corporation, Rochester, N. Y. 
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It is possible that there will also be a meeting of the Struc- 
tural Fibrous Materials Committee to discuss tests for struc- 


tural boards. 


Fifth TAPPI Engineering Conference 


The Fifth Engineering Conference of the Pulp and Paper 
Industry, sponsored by the Engineering Division of the 
Technical Association of the Pulp and Paper Industry, will be 
held at the Netherland Plaza Hotel, Cincinnati, Ohio, on 
Oct. 2-5, 1950. George H. Pringle, Asst. Chief Engineer of 
the Mead Corp., will preside as General Chairman. 

Following is the preliminary program: 


Mill Design and Economic Aspects Session 


Atyrn H. Jounson, Consulting Engineer, New York, N. Y., 
Chairman. 

“Paper Machine Drives,” by Roland A. Packard, Holyoke 
Machine Co., Holyoke, Mass. (This paper will be a con- 
tinuation and further development of Mr. Packard’s paper 
given at the Fourth Engineering Conference at Boston. ) 

M. C. Celli of the Rust Engineering Co., Pittsburgh, Pa., will 
present another paper on mill construction, supplementing 
his paper given at Boston. 

The National Council for Steam Improvement is preparing a 
paper dealing with some of the engineering aspects of han- 
dling mill wastes and white water. 


Materials Handling Session 


A. P. ScunypER, Ebasco Services, Inc., New York, N. Y., 
Chairman. 

“Outstanding Practices in Materials Handling at Pacific Coast 
Mills,” by F. D. Helverson, Crown Zellerbach Corp., Port- 
land, Ore. 

“Materials Handling of Finished Pulp and Paper from Machine 
to Shipping Dock,” by H. F. R. Weber, Link-Belt Co., 
Chicago, Il. 


Mill Maintenance and Materials Session 


H. F. Parker, New York & Pennsylvania Co., Lock Haven, 
Pa., Chairman. 

Teflon in Process Equipment,” by D. B. Hanson, E. I. du 
Pont de Nemours & Co., Inc., Wilmington, Del. 

“Slotted Screen Plates for Pulp and Paper Mills,” by Henry 
W. Downs, Jr., Union Screen Plate Co. of Canada, Ltd., 
Lennoxville, P. Q. 

“Maintenance of Roofs,’ by G. F. Hrubecky, Marathon 
Corp., Menasha, Wis. 


Engineering Research and Machine Design Session 


P. H. Goupsmiru, Pusey & Jones Corp., Wilmington, Del., 
Chairman. 

“Gear Unit and Gear Motor Application in the Pulp and Paper 
Industry,” by F. 8. McBride, Westinghouse Electric Corp., 
KE. Pittsburgh, Pa. 

“Air Removal from Stock Ahead of the Head Box,” by C. L. 
Clark, Clark & Vicario, Bronxville, N. Y. 

“Thoughts on Standardization,” by M. Click, Sandy Hill Iron 
& Brass Works, Hudson Falls, N. Y 


Electrical Engineering Session 


ALBERT S. Goopricu, Hammermill Paper Co., Erie, Pa., 
Chairman. 


“The Selection of Electric Motors for Paper Mill Application,” 


ke R. F. Sorenson, Union Bag & Paper Corp., Savannah, 
a. 


A discussion period will be devoted to a consideration of the 
committee report on “Couch Power Requirements.” 


Chemical Engineering Session 


J. R. Lienrz, Union Bag & Paper Corp., Savannah, Ga., Chair- 
man. 


The Kraft Digester Corrosion Subcommittee will report at this 
session. M. A. Schiel, A. O. Smith Corp., Milwaukee, Wis., 
will discuss some aspects of digester construction. 


Steam and Power Session 


C. J. Sister, West Virginia Pulp & P : ; 
N. Y., Chairman. P aper Co., New York, 
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‘Installation and Operation of the 1200-lb. Steam Plant at the 
Union Bag & Paper Corp. Mill,’ by H. R. Arnold, Union 
Bag & Paper Corp., Savannah, Ga. 


“Steam Plant Modernization of a Medium Size Mill,” by A. KE. 


Crane. ; 
“The Dual Circulation Boiler,” by P. W. Foster, Foster- 


Wheeler Corp., New York, N. Y. 


Drying and Ventilating Session 


M. L. Barker, Beckett Paper Co., Hamilton, Ohio, Chair- — 


man. 
“Drying 800-Tons Kraft Paper Per Day on Our Machine,” by 
L. C. Crowder, Macon Kraft Co., Macon, Ga. 


Hydraulics Session 


K. J. Mackenzie, Eastman Kodak Co., Rochester, N. Y., 
Chairman. 


A discussion period will be devoted to further consideration of 7 


the Committee Project ‘Flow of Paper Stock in Pipes.” 


Data Sheets Session 


Henry J. Perry, Paper Trade Journal, New York, N. Y. 
Chairman. 
Mr. Perry will present a progress report dealing with the cur- 
rent activities of the committee. 


Other Features of the Conference 


The Ohio Section and a special committee under the chairman- 
ship of Tany Agronin, Shartle Bros. Machine Co., Middle- 
town, Ohio, is preparing an interesting program of plant 
visits, banquet, etc., which will add to the enjoyment of the 
Conference. 


Room reservations at the Netherland-Plaza Hotel should 
be made direct. The Technical Association will soon send 
out a mailing which will include a reservation card. Indi- 
viduals making direct reservations should address their re- 
quests to William Pfeiffer, Sales Manager of the Hotel, men- 
tioning the Fifth Engineering Conference of the Pulp and 
Paper Industry. Located near the Netherland-Plaza Hotel 
and under the same management is the Terrace Plaza Hotel. 
This hotel has received considerable general publicity be- 
cause of its ultramodern room facilities. It will be a very 
desirable place to reside during the Conference. 


TAPPI Plastics Conference 


The TAPPI Plastics Conference will be held at the New 
York State College of Forestry. Syracuse, N. Y., on Oct. 
19-20, 1950. Hotel accommodations will be available at the 
Hotel Onondaga and the Hotel Syracuse. E. C. Jahn of the 
New York State College of Forestry is Chairman of the 
TAPPI Plastics Committee sponsoring the conference. 

The themes of the four sessions will be as follows: 


1. Properties of Plastics in Relation to Papermaking. 
2. Beater Addition Fundamentals. 


3. Fundamental Properties of Cellulose in Relation to 
Plastics. 


4. Coating Fundamentals. 


Fibrous Agricultural Residues Conference 


The TAPPI Fibrous Agricultural Residues Conference will 
be held at the Northern Regional Research Laboratory, 
Peoria, Ill., on Nov. 12-13, 1950. Samuel I. Aronovsky, 
Chairman, advises that a block of rooms have been reserved 
at the Pere Marquette Hotel for these dates. A dinner will 
be held at Pabst Hotel on the evening of November 13. De- 
tails concerning the technical program will be published in 
future issues of Tappi. 
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More Heating Surface: 
Fuel Economy Improved! 


A-C KILN GIVES CROWN-ZELLERBACH KRAFT MILL THESE BENEFITS: 


@ Heat recuperating chain sys- 
tem saves fuel. 

@ Kiln design provides continu- 
ity of operation. 

® Maximum capacity at lowest 
possible fuel consumption. 


NCREASED KILN CAPACITY was ob- 
tained at the Camas, Washington, 

kraft mill of Crown-Zellerbach cor- 
poration with the installation of a new 
8 x 120 ft rotary type Allis-Chalmers 
lime kiln, 

Feed end of kiln is equipped with a 
heat recuperating chain system which 
efficiently transfers heat from hot gases 
to wet material. This chain system pro- 
vides. a large heating surface which 
effects the exchange of heat, gives low 
flue gas temperature, cuts dust loss. 


Texrope, Streambarker and Hi-Density are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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You can get similar efficiency in your 
lime sludge recovery with Allis-Chal- 
mers kilns. Design features include: 
» floating type steel riding rings; > 
steel rollers; }» heat recuperating chain 
system, Allis-Chalmers kilns are de- 
signed to eliminate effects of torsional 
vibration. 

Allis-Chalmers also supplies feedets, 
slakers, burning equipment, dust col- 
lectors and fans, and master control 
panel equipment. Teamwork of A-C 
kilns with Allis-Chalmers motors and 
Texrope V-belt drives provides one 
manufacturer responsibility for success- 
ful operation, 

For more details, see your nearby 
Allis-Chalmers sales office or write 
direct for Bulletin 07B6368, A-2872 


ALLIS-CHALMERS, 828A SO. 70 ST. 
MILWAUKEE, WIS. 
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CENTRIFUGAL PUMPS 


TEXROPE V-BELT 


STREAMBARKER 


y 


HI-DENSITY FEEDER VIBRATING SCREENS 
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AND OTHER EQUIPMENT 
FOR PAPER MAKING... 


Lesees 
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PERSONAL MENTION 


Items About New and Old Tappimen 
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New TAPPI Members 


Necati Buskurt, Superintendent of Pulp factory, Seluloz 
Sanayii Muessesesi, Izmit, Turkey, a 1940 graduate of 
Hochschule, Koethen, Germany. 

Anton P. Bisschop, Managing Engineer, Verenigde Papier- 
fabricken, Eerbleek, Holland, a 1949 graduate of Technische 
Hogeschoel, Delft, Holland. 

Edward Blondeel, General Manager, Papeteries Generales 
Belges, Brussels, Belgium, a 1930 graduate of Ghent State 
University. 

Roland R. Bultman, Chemist, Consolidated Water Power & 
Paper Co., Wisconsin Rapids, Wis., a 1940 graduate of St. 
Norbert College. 

Kenneth E. Burns, President, Burns Mfg. Co., Aitkin, 
Minn., a 1936 graduate of Stanford University, with an MBA 
degree from Harvard in 1938. 

Keith E. Bradway, Student, The Institute of Paper Chem- 
istry, Appleton, Wis., a 1948 graduate of Purdue University. 

Wilson S. Cathcart, Development Chemical Engineer, E. I. 
du Pont de Nemours & Co., Niagara Falls, N. Y., a 1948 
graduate of University of Pennsylvania. 

James O. Christensen, Sales Engineer, A. O. Smith Corp., 
New York City, a 1939 graduate of the University of Wis- 
consin. 

Leslie M. Clark, Technical Service Manager, Imperial 
Chemical Industries Ltd., Alkali Div., Northwich, Cheshire, 
England, a 1929 graduate of Sydney Sussex College, Cam- 
bridge University, with a Ph.D. degree. 

Robert T. Clark, Assistant to Chief Chemist, International 
Paper Co., Mobile, Ala., a 1947 graduate of the University of 
Alabama. 

Nils Colliander, Technical Manager, A/B J. W. Enqvist 
O/Y, Lielahti, Finladn, a 1920 graduate of Helsingfors Insti- 
tute of Technology. 

Elmo L. Cooley, Groundwood Production Clerk, Interna- 
tional Paper Co., Palmer, N. Y. Attended Queens College 
and the University of Pennsylvania. 

Alfredo F. de Villa-Abrille, Manager and Supervising 
Chemical Engineer, San Miguel Brewery, Inc., Manila, 
Philippines, a 1938 graduate of the University of Sto. Tomas. 

Wayne P. Draper, Technical Service Engineer, Hercules 
Powder Co., Wilmington, Del., a 1939 graduate of Colorado 
College of Agriculture & Mechanic Arts. 

G. Milton Ellis, Jr., Superintendent, Power Dept., Southern 
Paperboard Corp., Port Wentworth, Ga., a 1937 graduate of 
the University of Alabama. 

Esbjorn Eftring, Head of Cellulose Research Laboratory, 
Stora Kopparbergs Bergslags A/B, Falun, Sweden, a 1938 
graduate of the University of Lund with a Ph.D. degree. 

Johannes Ehlert, Technical Director, Comp. Melhoramentos 
de Sao Paulo, Sé0 Paulo, Brazil. Received Ph.D. degree 
from Heidelberg University, Germany. 

Thomas N. Finical, Mill Manager, Sidney Roofing & 
Paper Co., Victoria, B. C., Canada, a 1933 graduate of Ohio 
State College. 

Pinckney L. Frost, Manager of Sales, Innis, Speiden & Co., 
New York, N. Y. 

Jack Grant, Vice-President, Chemipulp Process Ltd., 
Montreal, P. Q., Canada. 
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Leif Grogaard, Technical Director, A/S Union, Skien, 
Norway, a 1922 graduate of Trondheim College, Norway. 

Jean A. L. Guay, Technical Salesman, Standard Chemical 
Co. Ltd., Montreal, P. Q., Canada, a 1945 graduate of the 
University of Montreal. 

Thomas F. Hart, Associate Chemist, the Linde Air Products 
Co., Tonawanda, N. Y., a 1943 graduate of the State Univer- 
sity of Iowa. 

Charles W. Hayden, Sales Manager, Hayden Wire Works, 
Inc., Springfield, Mass. Attended Syracuse University. 

Hans Heller, General Manager, Papierfabrik Weissenstein, 
A. G., Pforzheim, Germany, a 1933 graduate of Technical 
University Darmstadt, with a Ph.D. degree. 

Philip L. Hovey, Mill Manager, Oxford Miami Paper Co., 
W. Carrollton, Ohio, a 1939 graduate of Yale University. 

Hans Jenssen, Librarian, Food & Agriculture Organization 
of the United Nations, Washington, D. C. 

Walter R. Keating, Control Superintendent, Quebee North 
Shore Paper Co., Ltd., Baie Comeau, P. Q. Canada, a 1936 
graduate of the University of Toronto. 

Mearl A. Kise, Director, Virginia Smelting Co., W. Nor- 
folk, Va., a 1930 graduate of Lehigh University, with a Ph.D. 
degree from Yale University in 1933. 

John G. Leech, Graduate Student, The Institute of Paper 
Chemistry, Appleton, Wis., a 1947 graduate of Pennsylvania 
State College. 

Albert Lefeberre, Superintendent, Personal Products Co., 
Milltown, N. J. 

Iiboslav Masner, Director, Leather and Paper Research 
Institute, SVIT National Corp., Otrokovice, Czechoslovakia, 
a 1921 graduate of the Tanner School, University of Liege, 
Belgium. 

Emil R. Padavic, Assistant Technical Superintendent, 
Container Corp. of America, Manayunk, Pa., a 1929 graduate 
of Marquette University. 

William E. Phillips, President, William E. Phillips, Inc., 
Chicago, IIl., a 1919 graduate of Louisiana State University. 

Robert T. Powers, District Engineer, National Aluminate 
Corp., Chicago, IIl., a 1943 graduate of Wabash College. 

Rune Rydberg, General Superintendent, Storviks Sulfit 
A/B, Storvik, Sweden, a 1936 graduate of the Royal Institute 
of Technology, Stockholm. 

Harry M. Spring, Jr., Chief Inspector, Mutual Boiler & 
Machinery Insurance Co., Boston, Mass. Attended Went- 
worth Institute. 

Erwin L. Schmidt, Manager, Zellstofffabrik Waldhof, 
Wiesbaden, Germany, a 1920 graduate of Technical Hoch- 
schule, Darmstadt. 

Ross D. Visger, Chemist, The Dow Chemical Co., Midland, 
Mich., a 1941 graduate of Central Michigan College. 

Jack Watson, Manager of Technical Service, J. M. Huber 
Corp., Brooklyn, N. Y. Attended Cooper Union. 


TAPPI Notes 


Knute Amberg, formerly Technical Director of G. A. Ser- 
lachius O/Y is now Sales Engineer for O/Y Algol AB, Hel- 
sinki, Finland. 
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Marathon Paper Mills of Canada, Ltd. F t Brown Company 
« Marathon, Ontario as .. 


Berlin, N. H. 


W t Weyerhaeuser Timber Company - So ll th Mead Corporation 
es s » Longview, Washingtcn » » Kingsport, Tenn. 


Wherever pulp is made, modern digester 


B e { t e [ Du Ip p r0 ( ll C t | 0 1 rooms like the ones shown above are proof 


that Foxboro Control is the shortest route to 
better operation. 


With this advanced-design control, you can 


C 0 Mm e S a ll t 0 m a { | C a | y be sure that every cook will follow the exact 


schedule you want. Steaming and gas-off 
will be held to the requirements of the indi- 


. W t h [ 0 X LE 0 R 0 vidual cook. Pulp quality and uniformity will 
be improved, with substantial savings in 


steam and chemicals. 


a Foxboro Control Instrumentation is avail- 

p | g @ S { p r Co n t rol able for all types of digesters. For detailed 

information, discuss your problems with the 

Foxboro engineer in your area, or write to 

The Foxboro Company, 78 Neponset Ave., 
Foxboro, Mass., U.S.A. 


AUTOMATIC 


"OX BOR DIGESTER CONTROL 


Reg. U. S. Pat. Off. 
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Arthur B. Anderson, formerly Chief Research Chemist for 
the Western Pine Association is now Research Biochemist, 
School of Forestry, University of California, Berkeley, Calif. 

R. Ellsworth Annis, Jr., formerly Mechanical Engineer for 
Hollingsworth & Whitney Co., is now Plant Engineer, Cornell 
Wood Products Co., Cornell, Wis. 

Robert S. Aries, President, R. 8. Aries & Associates has 
moved his office from Brooklyn to 400 Madison Ave., New 
York 17, N. Y. 

Robert E. Bauer, Package Engineering Consultant has 
moved his office from Chestnut St., to 1134 Land Title Bldg., 
Philadelphia 10, Pa. 

Arthur C. Bird, formerly of Hardy 8. Ferguson Co., is now 
Project and Electrical Engineer for Roderick O’ Donoghue, 
420 Lexington Ave., New York, N. Y. 

Richard S. Buckley, formerly Chemist for Mohawk Paper 
Mills, Inc., is now with the Fernstrom Paper Mills Inc., 
Pomona, Calif. 

Lloyd W. Carpenter, formerly Superintendent of E. W. 
Twitchell Co., is now Manager of the Paper Twisting Div., 
Plymouth Cordage Co., N. Plymouth, Mass. 

John B. Chandler, formerly Sales Engineer for the Bristol 
Co., is now Manager, Pulp and Paper Division, Buffalo 
Pumps, Inc., Buffalo, N.Y. 

Sidney M. Collier is now Asst. Superintendent, Puget 
Sound Pulp & Timber Co., Bellingham, Wash. 

John D. Dickson, Jr., formerly Salesman, R. T. Vanderbilt 
Co., is now Sales Engineer in the Michigan-Wisconsin- 
Minnesota Territory for Stowe-Woodward, Inc., Newton 
Upper Falls, Mass. Mr. Dickson is located in Kalamazoo, 
Mich. 

Russell F. Erickson is now Vice-President, Rayonier, Inc., 
Fernandina, Fla. 

Donald M. Ferguson is now Director of Technical Service, 
St. Regis Paper Co., Deferiet, N. Y. 

Hardy S. Ferguson is now Consultant for the H. K. Ferguson 
Co., 19 Rector St., New York, N. Y. 

G. A. Franklin, formerly Control Superintendent, Booth 
Div., E. B. Eddy Co., is now in the Research Dept., Ontario 
Paper Co. Ltd., Thorold, Ont. 

Uno G. Fryklund, formerly Mill Manager, Kramfors Co., 
is now Managing Director, Bowaters Svenska Tramasse- 
fabriker, Umea, Sweden. 

Sakae Fukuyama is now Executive Director, Honshu 
Paper Mfg. Co. Ltd., Tokyo, Japan. 

A. H. Gridley, formerly of Hardy 8S. Ferguson Co., is now 
oes for H. K. Ferguson Co., 19 Rector St., New York. 

Walker Hamilton, Jr. is now Sales Engineer for the Riegel 
Paper Corp., New York, N. Y. 

George E. Jackson, formerly Asst. Superintendent, Gaspesia 
Sulphite Co. Ltd., is now Process Engineer, Rayonier, Inc., 
Fernandina, Fla. 

J. O. Julson, formerly General Manager, BFD Div., Dia- 
mond Match Co., is now Mill Manager Pulp Div., Weyer- 
haeuser Timber Co., Springfield, Ore. 

Charles R. Kise, formerly Manager, Economy Pumps, Inc., 
is now Sales Engineer, Equipment Engineers, Inc., Wynne- 
wood, Pa. 

Francis I. Kittredge is now Manager, Apparatus Sales Office, 
Seles Customers Div., General Electric Co., Philadelphia, 

a. 

Frederick E. Macy has established a sales agency at 1066 
Drexel Bldg., Independence Sq., Philadelphia, Pa. 

Russell A. McCoy, Jr. is now Vice-President, C. M. Guest 

‘Sons, Greensboro, N. C. 

Samuel P. Moore, formerly of the Brunswick Pulp & Paper 

ae is now Chemical Engineer, Scott Paper Co., Hoboken, 


Felipe Mussi is now Chemical Director, Celulosa Argentina 
S. A., Capitan Bermudez, Argentina, : 
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Juan E. Phillips, formerly of the N. Y. State College of 
Forestry, is now Dyestuffs Salesman, Imperial Chemical 
Industries Co. of Great Britain, Santiago, Chile. 


B. K. Roecker is now General Superintendent, Pollock — 


Paper Corp., Dallas, Texas, and Columbus, Ohio. 


Robert Schulein is now Control Technician, Ashland Paper 


Mills, Inc., 220 E. 42nd St., New York, N. Y. 


James T. Sheehy is now Vice-President, Group Harbor Div., | 


Rayonier, Inc., Hoquiam, Wash. 


W. L. Stafford, is now Development Supervisor, Virginia — 


Cellulose Div., Hercules Powder Co., Hopewell, Va. 
R. W. Stevens, formerly Mill Manager, Angelus Paper Box 


Co., is now a Consultant, 920 De La Fuente St., Monterey — 


Park, Calif. 
Wesley N. Stickel, formerly of the N. Y. State College of 
Forestry is Chemist, Texon, Inc., South Hadley Falls, Mass. 


Robert F. Sylvester, formerly Chemist, Parsons Paper Co., | 


is now Chemist, Robertson Paper Box Co., Inc., Montville, 
Conn. 
David P. Thomas, formerly Instructor of Wood Technology, 


N. Y. State College of Forestry, is now at the University of | 


Washington, Seattle, Wash. 

Wayne Wheelhouse, formerly Technical Director, Sitroux, 
Inc., is now Chief Chemist, Cupples-Hesse Corp., 4175 N. 
Kingshighway Blvd., St. Louis 15, Mo. 

John Willy, formerly Chemical Engineer, Protective Papers, 


Inc., is now Research Director Glas-Kraft Inc., Lonsdale, 


Ral 


States Paper Corp., Tuscaloosa, Ala. 


* * * 


M. D. Shriver, Buffalo, N. Y., has succeeded John B. 
Chandler as the official representative of the Bristol Co., 
Waterbury, Conn., in TAPPI. 

The Western Precipitation Co., Los Angeles, Calif., has 
become a sustaining member of the Technical Association. 


Industry Notes 


John Waldron Corp., New Brunswick, N. J., has acquired 
the business of the Meadows Machine Works, So. Kearny, 
N. J. The present line of Waldron heavy-duty machines 
will be amplified by the much wider range of Waldron- 
Meadows medium-duty machines for coating, printing, em- 


Robert L. Yoder is now Pulp Mill Superintendent, Gulf — 


ad 


bossing, laminating, and impregnating and supplementary + 


equipment for converting operations on materials such as 
paper, textiles, plastics, foil, and film. 


* * * 


The General Electric Co., Schenectady, N. Y., advises that 
for the first time, a steam turbine has been applied to drive 
a log chipper. At the Fibreboard Products, Inc., mill at 
Antioch, Calif., a 2500-hp. turbine powers the chipper so that 
logs 20 ft. in length and 40-in. diam., are reduced to chips at 
the rate of one foot per second. 


* * x 


The Pusey & Jones Corp., Wilmington, Del., is now manu- 
facturing Aerodyne dust and fly ash collectors for use in pulp 
and paper mills. 

The basic unit of the dust collector system is a slotted sheet 
bent into the form ofa cone. When a blower is started, the air 
or gas to be cleaned is passed at a high velocity over the filter 
surface and because of the design of slots in the cone, aero- 
dynamic forces are set up. The resulting action which occurs 
deflects the particles away from the surface. This force keeps 
the dust particles suspended in the form of a thin cloud in 
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WALLACE & TIERNAN 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW. JERSEY *° REPRESENTED IN PRINCIPAL CITIES 


COMPANY, 
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Typical slime-forming 
organisms 


= 


with _ 


oor 


CHLORINATION 
by WaT 


Quality conscious paper mill superintendents know 
from experience that chlorination, engineered to their 
stock or white water requirements by Wallace & 
Tiernan, effectively eliminates such slime-induced 
troubles as pin holes, slime spots, and poor sheet 
formation. 


Such results — which have saved up to 400 dollars per 
day in many mills—are possible because chlorination 
kills the organisms that cause slime. It may be used 
alone on the fresh water supply, or together with chlo- 
ramines or other corrective chemicals on the white 
water, for effective slime control in such key spots as 
the showers, screens, deckers, and at many other points. 


Wallace & Tiernan Chlorinators are particularly effec- 
tive in slime control work because they are especially 
designed from over 35 years’ experience to give low 
cost, efficient performance. 


For a survey on the chlorination needs of your mill 
without obligation, call your nearest W & T Represent- 
ative now and start your plant on the road to slime 
free operation. 
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front of the slotted filter surface. The cleaned air escapes 
through the slots. 

The suspended dust layer is carried at high speed to the 
outlet end of the cone where it is withdrawn into a secondary 
circuit along with a small portion of the air or gas. In the 
secondary circuit, the dust is precipitated and collected ina 
small container. 
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The Federal Security Agency has issued Supplement 215- 
Public Health Reports “A Statistical Summary of Sewage 
Works in the United States.” This report summarizes, inter- 
prets, and analyzes data on the sewage works, based on the 
1945 Inventory of Water and Sewage Facilities (Supt. of 
Documents, Govt. Printing Office, Washington 25, D. C., 10 
cents). 
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A contract has just been signed by Messrs. Celdecor Africa 
(Pty.) Ltd. of Benoni, Union of South Africa, to design and 
erect a bagasse pulp and paper mill for Messrs. Refinadora 
Paulista S. A., SAo Paulo, Brazil. This mill will have the 
most modern features of the continuous process, and will take 
advantage of the experience obtained in the other two mills 
mentioned above, as well as in Celdecor-Pomilio pulp mills 
which are using cereal straw or espartograss, like the new mill 
of Messrs. Compagnie Nord-Africaine de Cellulose §. A. 
in Algeria, North Africa. 

The bagasse is opened up and freed from pith by mechanical 
means. The cleaned material is blown to the top of the 
digester house, where it is impregnated with a weak caustic 
solution. The height of the digestion tower for bagasse can 
be the same as for straw, i.e., 50 feet. 

The main feature of the Celdecor-Pomilio digestion towers 
is that, although open at the top, they cause a gradual in- 
crease in temperature toward the bottom portion owing to 
the hydrostatic pressure. The height of the tower depends 
on the type of material to be cooked and the degree of diges- 
tion required. The heat for the cooking is supplied only by 
means of steam jackets, so that all the steam used is returned 
to the boilers as condensate. There is no dilution of the 
liquor in the digestion tower, while the pulp travels down 
slowly and smoothly. 

The bagasse will be evenly and very well cooked by the 
time it reaches the bottom of the tower, from which it is 
continuously extracted, and pumped to the wash filters. 

The black liquor is washed out on Celdecor-Paxman vac- 
uum filters. These filters were only introduced to the pulp 
industry about 5 years ago, when one was installed in the 
“Celdecor” pilot plant near London. They pick up the pulp 
at any consistency up to 5 per cent, and they deliver it nicely 
washed at up to 21 per cent, which is very good for the wetter 
pulps from straw, bagasse, etc. The filters are extremely easy 
to run, which is favorable as far as labor is concerned. The 
Celdecor-Paxman filters have a suction-drum which only dips 
into the pulp suspension for about 30 per cent of its surface, 
so that the remaining 70 per cent are available for displace- 
ment washing. 

Following the usual lines of the Celdecor-Pomilio process 
for fine paper pulp, the digested bagasse will be chlorinated 
by means of chlorine gas coming straight from the electrolitic 
plant to be included in this scheme. Previously the pulp has 
to be dewatered in screw presses to about 30% consistency, 
opened up and fed to the gas-chlorination tower, which con- 
sists of a number of stoneware pipes. The chlorinated pulp 
is extracted from these pipes in a similar way as applied to the 
digestion tower, and the pulp is given a further chlorination 
in a retention tower. Next the pulp is washed and given a 
high-density alkaline treatment. 

Finally the pulp will be screened, and bleaching will be done 
in a continuous Celdecor-Kamyr plant. 
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The mill will have ample supplies of good water. As it will 
be built next to a large sugar factory, the fuel efficiency of the 
whole scheme will be extremely favorable, and the cost of 
maintenance will be kept low. 
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The American Cyanamid Co. advises that about 5 million 
dollars are spent annually in the work of its Stamford Re- 
search Laboratories. The laboratory floor space occupies 
9.6 acres. About 800 people are employed, 400 of whom have 
technical degrees. It has 16,000 books in its library and 
more than 400 periodicals are received each month. More 
than 235,000 U.S. and foreign patents are kept on file. Six 
hundred of these have been issued to personnel of the labora- 


tories. Among the products developed at Stamford are — 


melamine resins (for wet strength papers), acrylonitrile (for 
synthetic fibers and rubber), parathion (a powerful insecti- 
cide), sulphadiazine, and Tagathen (an antihistamine for hay 
fever and asthma). 


* * * 


The Noble & Wood Co. was awarded the contract for 20 
beater and machine chests for the Downingtown Paper Co., 
Downingtown, Pa. The chests are of Chemtile construction 
installed with individual motors and drives for each of the 
propeller agitators. 

* * * 
The Dow Chemical Co. announces that a new Midland, 


Mich., plant has begun large-scale production of powdered 
Methocel. This production represents the first quantities of 


New Methocel plant at the Dow Chemical Co. 


the material produced in powdered form on a commercial 
scale. Methocel or methylcellulose is a water soluble syn- 
thetic gum used as a thickener, binder, suspending agent, 
emulsion stabilizer or as a sizing or coating agent. 


* * * 


The Chicago Bridge & Iron Co., 332 South Michigan Ave., 
Chicago 4, IIl., has recently published an 8-page pamphlet on 
The Watersphere, an elevated water tank to provide gravity 
water pressure for general service and fire protection. The 
sphere is built entirely of steel plates with butt-welded con- 
struction. It is supported on a cylindrical column, the flared 
base of which rests on and is anchored to a circular concrete 
foundation. 
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The Arabol Manufacturing Co., adhesives manufacturers 
has opened a factory at 225 Moore St., 8. E., Atlanta, Ga. 
Frank J. Michael is in charge of sales for the newly created 
Southeastern Division. 


* x * 


Hiroshi Eguchi, Chemical Engineer of the Kokusaku Pulp 
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the industry’s headquarters 


IF IT IS NEW—WALDRON HAS IT 


GOO 


THE SECRET OF SUCCESSFUL COATING 
IS IN HAVING THE RIGHT TYPE OF COATER 


FOR THE PARTICULAR TYPE OF COATING 


It's a mistake to believe that any one 
type of coater can be relied upon 
to properly handle any type of 
coating. The many new and varying 
types of coating compounds have 
increased the need for careful se- 
lection from the widest possible 
range of machine designs and oper- 
ating principles. Every machine 
builder would like to limit his line to 
a few types of coaters. That would 
simplify his designing, manufactur- 
ing and sales problems but it could 
never meet the industry's many and 
varied coating problems. To do 
that takes a complete line of all the 


newest types of machines — a line 
wide enough to cover every possible 
coating requirement — stock, type 
and weight of coating, speed, dry- 
ing, etc. 


The dependable WALDRON line 
of coaters offers just such a choice 
of machines, developed, designed 
and built by an organization with 
the longest experience in coating 
processes. 


There’s a WALDRON Coater best 
suited for your particular type of 
coating—and a laboratory test to 
prove it, if necessary. 


The above applies to Laminat- 
ing, Embossing, Printing and 
most other converting opera- 
tions. To get the right machine 
for the specific purpose it will pay 
you to consult» WALDRON first. 


youn WALDRON corp. 


Wain Gffice + Worht 
NEW BRUNSWICK, NEW JERSEY 


~ 


for converting machines 


Industry Co. Ltd., makers of rayon pulp in Japan has been 
awarded the 1949 Harold R. Murdock Prize. Mr. Murdock 
who is with Robert and Company Associates, Atlanta, Ga., and 
is the donor of this prize, advises that the award this year con- 
sisted of four books ‘Chemical Engineers Handbook,” by 
Perry, ‘Wood Chemistry,” by Wise, “Chemistry of Pulp 
and Paper Making,” by Sutermeister, and the “Chemistry of 
Cellulose,” by Heuser. The books were presented to Mr. 
Eguchi on April 27 at a meeting of the Japanese TAPPI held 
in Tokyo. The award is made annually by Mr. Murdock 
to encourage a scientific approach within the Japanese pulp 
and paper industry. The candidate must have presented a 
dissertation on any subject dealing with the industry at a 
regular meeting of Japanese TAPPI and published in its 
proceedings. 


* * * 


The Dorr Company, Inc., Barry Place, Stamford, Conn., 
has issued two interesting bulletins. An 8-page bulletin 
entitled ““Dorrco Flash Mixers and Flocculators,’”’ describes 
equipment used primarily for the pretreatment of industrial 
water supplies. A 12-page bulletin entitled ‘“Dorrco Continu- 
ous Recausticizing System for the Alkaline Pulping Process,” 
describes the recovery of soda chemicals, the production of 
clarified green liquor, washing the green liquor dregs, and 
removing and washing the lime prior to burning. 

* * * 
Howard J. Soriano has been appointed Eastern Sales 


Manager for Sinclair & Valentine Co. Mr. Soriano has been 
with the company for fifteen years. 


* * * 


Link-Belt Co., 307 N. Michigan Ave., Chicago, Ill., has 
just issued an 8-page pamphlet “Automatic Controls Book 


No. 2349” announcing a new line of automatic speed controls 
for the Link-Belt P.I.V. variable speed drive. 


* * * 


Oakite Products, Inc., 115A Thames St., New York 6, 
N. Y., has issued a 14-page booklet on ‘How to Strip Paint.” 
It gives an interesting account of materials and procedures 
designed to simplify the removal of oil-base and synthetic 
paints, enamels and similar finishes from metal surfaces. 


* * * 


Clark & Vicario Co. have removed its offices from New 
York City to 81 Pondfield Road, Bronxville, N. Y. 


OBITUARY 


Louis S. Keyser 


Louis 8. Keyser, Chemist at the Central Chemical Laboratory 
of Rayonier, Inc., Shelton, Wash., died on June 7, 1950. 

Dr. Keyser was born at Ancon, Panama Canal Zone, om 
December 20, 1910, but spent most of his life in the North~ 
west, receiving his B.S. degree in Chemistry from the Uni- 
versity of Idaho and his M.S. degree a year later. He re- 
ceived his Ph.D. degree at the University of Illinois in 1938. 
From 1988 to 1940 he was a Research Fellow at the Univer- 
sity of Minnesota. He joined the Rayonier, Inc. Technical 
Staff in 1940. 


COMPOUND G-4* 


(2, 2'-dihydroxy-5, 5‘-dichloro diphenyl methane) 


EFFECTIVE, NON-TOXIC, ECONOMICAL 


330 West 42nd Street, New York 183 Nay. 


Branches: Philadelphia « Boston « Cincinnati + Detroit « Chicago « Seattle « 
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*Trade-Mark 


Industrial Aromatics and Chemicals 


Los Angeles * Montreal ¢ Toronto 
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IF YOU NEED A POWERFUL OXIDIZING AGENT 


ADVANTAGES: | o USES: 


@ Bleaches cellulosic fibers without attacking ¢ Bleaching of paper pulp—wood, rag, flax. Tex- 


and degrading the fibers. tiles—cotton, linen, viscose and acetate rayon, 
nylon. Straw, hemp, flour, woed, shellac, varn- 


# Extremely soluble in water. : 
ish and other products. 


# Non-hygroscopic, dry crystalline material. took 
¢ Kiering of cotton. 


e Very stable — even up to and including 
150°C. 


¢ Simultaneous scouring and bleaching of rayon. 


e Reagent for certain organic oxidation reactions. 


Available from Mathieson are Sodium Chlorite 
Technical for general use; Textone®, designed 


especially for textile processing; C2®, for paper * Generation of chlorine dioxide. 


pulp processing; and Analytical Sodium Chlo- 
rite (153% available chlorine) for use as a lab- 
oratory reagent. The commercial grades are 
packed in 100 pound drums, the analytical grade 
in 1 and 2 pound bottles. Write today for further 
information. Mathieson Chemical Corporation, 
Mathieson Building, Baltimore 3, Maryland. 


| 
| e Manufacture of starch. 
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SECTION ACTIVITIES 


‘Reports of Meetings, Personnel and Events 


NN 


Pacific Coast Tri- Association Meeting 


An interesting innovation in the annals of the pulp and 
paper industry on the Pacific Coast occurred on May 11, 12, 
13, 1950 with the first tri-association meeting at the New 
Washington Hotel in Seattle. As the name implies, the 
meeting was sponsored jointly by the Pacific Section of 
TAPPI, The Pacific Coast Division of the American Pulp and 
Paper Mill Superintendents Association Inc., and the Pacific 
Coast Branch, Technical Section of the Canadian Pulp and 
Paper Association. 

The idea of a three-way joint meeting of the three groups 
developed from a similar joint affair between the Canadian 
Technical Section and the Superintendents Association held 
in Victoria, B. C. in May, 1949. A record attendance in 
Seattle of over 450 indicates that the meeting ‘‘took”’ with the 
industry and points toward the continuance of the ““WIMPPI” 
plan in the future (WIMPPI = Western International 
Meeting Pulp and Paper Industry). 

A.C, McCorry, St. Regis Paper Co., Tacoma, was General 
Chairman of the meeting and was ably assisted in planning 
and staging the meeting by R. I. Thieme, Soundview Pulp 
Co., Everett, L. R. Hartman, Weyerhaeuser Timber Co., 
Pulp Division, Everett, D. J. McLaurin, Powell River Co., 
Powell River, B. C., who arranged the Technical Program; 
F. R. Armbruster, The Dow Chemical Co., Seattle, Hotel and 
Financial arrangements; Gordon B. Anderson, Puget Sound 
Sheet Metal Works, Seattle, Registration and Housing; 
W. M. Clines, General Chemical Co., Seattle, and W. A. 
Salmonson, Draper Bros. Co., Portland, Entertainment; Joe 
McQuaid, Electric Steel Foundry Co., Seattle, Golf; R. M. 
True, General Dyestuff Corp., Portland Mailing; Carl 
Castle, The Dow Chemical Co., Seattle, Printing and Pub- 
licity. 

A résumé of the Technical Program follows: 

L. R. Hartman, Weyerhaeuser Timber Co., Pulp Division, 
Everett, Wash. acted as Moderator of the session held on 
Friday morning May 12. 

(1) “The Camas Paper School’? by Walter C. Jacoby, 
Crown Zellerbach Corp., Camas, Wash. In this paper Mr. 
Jacoby discussed the unique features of the Camas school 
which offers a comprehensive four year course in pulp and 
paper technology. Credits earned in this school are honored 
by leading colleges and universities of the Pacific Northwest. 

(2) “Preconditioned Paper” by H. R. Russell, Everett 
Pulp & Paper Co., Everett, Wash., was an interesting ac- 
count of the operation of a preconditioning chamber through 
which paper from the paper machine is passed before going to 
the supercalender. Accurate control of temperature and 
humidity in the two sections of the conditioning chamber re- 
sults in a stabilized moisture content in the finished paper and 
the sheet shows a minimum tendency toward dimensional 
change in subsequent finishing and printing operations. 

(3) In his paper “Duties and Responsibilities in the Pulp 
and Paper Mill” E. P. Barthelemy, Crown Zellerbach Corp., 
Camas, Wash. discussed the many factors involved in the 
smooth-running mill. His ideas on job training, foreman 
responsibility, and frequent conferences between the super- 
visor and his crew were well received by the audience. 

Friday afternoon was given over to mill visits and golf. A 
large group visited the mills in Tacoma and Everett for an 

interesting view of new equipment and processes. 
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The technical sessions resumed on Saturday, May 13, with 

R. I. Thieme, Soundview Pulp Co. presiding at the morning 
meeting. Two papers were presented at this session both of 
which will be published in Tappi and are given here by title 
only. 
a) “An Analysis of Some Sulphite Waste Liquor Proc- 
essing Schemes” by Dr. J. L. McCarthy, Dept. of Chemistry 
and Chemical Engineering, University of Washington, 
Seattle, Wash. This paper is one of the series produced 
under the Pulp Mills Research Project at the University of 
Washington. 

(2) “The Magnesium Oxide Sulphite Waste Liquor Re- 
covery Process’”’ by Svarre Hazelquist, Weyerhaeuser Timber 
Co., Pulp Division, Longview, Wash. and Charles Rogers, 
Babcock & Wilcox Co., New York, N. Y. 

At the men’s luncheon following the technical meeting, 
Toastmaster John Guthrie, British Columbia Pulp & Paper 
Co. Ltd., Woodfibre, B. C., introduced Dr. Raymond B. 
Allen, President of the University of Washington who ad- 
dressed the group on current economic and political problems. 

‘The concluding technical Session was held Saturday after- 
noon with D. J. McLaurin, Powell River Co. Ltd., Powell 
River, B. C., presiding as Moderator. Three papers were 
presented which will be published subsequently in the trade 
magazines. 

(1) “The Performance of Cowan Screens on Western 
Groundwoods” by A. R. Ferguson, Pacific Mills Ltd., Ocean 
Falls, B. C. 

(2) “Heat Transfer from Hot Moist Air in a Spray 
Tower” by D. L. Stewart, Powell River Co. Ltd., Powell 
River, B. C. 

(3) ‘Current Research in the Division of Cellulose Chem- 
istry at McGill University” by C. B. Purvis, Professor, Indus- 
trial and Cellulose Chemistry, McGill University, Montreal, 
PAG! 

The TAPPI Pacific Section held its annual business meeting 
on Saturday May 13. Officers elected for the year 1950- 
1951 are 


Chairman—k. I. Thieme, Soundview Pulp Co., Everett, Wash. 

Vice-Chairman—k. O. Ericsson, Puget Sound Pulp & Timber 
Co., Bellingham, Wash. 

Secretary-Treasurer—R. M. True, General Dyestuff Corp., 
Portland, Ore. 

Members of Executive Committee: F. J. Weleber, Publishers’ 
Paper Co., Oregon City, Ore.; S. E. Hazelquist, Weyerhaeuser 
Timber Co., Longview, Wash.; W. A. Salmonson, Draper 
Bros. Co., Portland, Ore.; H. W. Bialkowsky, Weyerhaeuser 
Timber Co., Longview, Wash.; W. F. Holzer, Crown Zeller- 
bach Corp., Camas, Wash.; and J. M. McEwen, Weyer- 
haeuser Timber Co., Everett, Wash. 


Ladies attending the Joint Meeting were entertained at a 
luncheon and theatre party. A banquet and dance Saturday 
evening concluded the first successful WIMPPI which seems 
destined to become a tradition on the West Coast. 

R. M. Trup, Secretary 
Pacific TAPPI 


Lake States 


The Lake States Section met at the American Legion Club. 
House, Appleton, Wis., on Tuesday, May 9. 

John P. Gerhauser of the Appleton Wire Works, Appleton, 
Wis., gave a talk on ‘Fourdrinier Wires.” 
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| BF. Shema of the Institute of Paper Chemistry discussed 
The Microbiological Degradation of Woolen Felts.” 


Chicago 


The Chicago Section met at the Chicago Bar Association 
Juarters on May 17. The following officers were elected to 
erve during the ensuing year: 


Chairman—Albert K. Roach, Wm. H. Welsh Co., Inc., 2241 

ae Ave., Chicago 16, Il. ; 
wce-Chairman—Robert Ragan, Chicago Carton Co., 42 

a Pulaski St., Chicago, Ill. : Oe ce Digs aa 
ecretary—Arthur A. Duetsch, Container Corp. of Ameri 
900 Ogden Ave., Chicago, Il. Paes 

Treasurer—Charles H. Krebs, Atlas Boxmakers, Inc., 5025 W. 


65th St., Chicago, Il. 


R. G. Macdonald, Secretary-Treasurer of TAPPI was 
resent and outlined the current activities of the national 
\ssociation. 

Talks on various aspects of “Adhesives” were given by 
Robert L. Pett, Resyn Technical Service, National Adhesives 
Jiv., National Starch Products, Inc., Samuel Shuller, Techni- 
al Director, Paisley Products, Inc., and Roger Shoals, Man- 
wer of the Adhesives Dept., Stein-Hall & Co., Inc., all of 
Jhicago. 

The remarks of these speakers follow: 


Remarks of Mr. Pett on Resins 


“The adhesive industry has undergone a great. many changes in 

he past 15 or 20 years and I am sure that you will agree with me 
hat the innovation of synthetic resin adhesives is the most signifi- 
vant. If this subject of resin adhesives was being discussed 15 
years ago, the subject could be covered most thoroughly in 5 or 
[0 minutes. However, this field has grown and expanded so that 
t would be impossible to cover it in the short time allotted me at 
his meeting. For this reason J will attempt to give you a general 
yutline of the most significant uses and developments in the syn- 
yhetic resin field to date. 
“The use of starch and dextrine adhesives proved satisfactory 
or many, many years in the packaging field, however, as the 
oackaging field grew and began to play a more and more impor- 
ant part in industry, we found that these adhesives were not ade- 
juate. With the development of cellophane sheeting, plastic 
ims, improved coatings for paper, and high-speed packaging 
machines the adhesive industry was forced to look for other types 
of base raw materials to be used in the formulation of their adhe- 
sives. After exploring many fields we finally found that the 
synthetic resins showed the most promise. 

“The first synthetic resin adhesives were developed for use by 
ellophane converters. These were the solvent lacquer adhe- 
sives. The cellophane industry quickly adopted them for use in 
she manufacture of cellophane bags and laminations of cello- 
shane to various surfaces. These lacquers proved quite satis- 
‘actory in most respects. However, they were fairly slow drying 
und the concentration of solvents often caused bleeding of inks. 
We took this problem under consideration and came up with the 
‘esin emulsion type adhesive. We have found that emulsions 
show excellent flexibility of formulation. Generally speaking, 
smulsion adhesives consist of a resinous base material dispersed 
h water, a plasticizer, and often times a solvent. Simply by 
shanging the ratio of resin and plasticizer these adhesives can be 
made faster or slower; harder or more flexible. Solvents are 
idded to give penetration into special lacquer coatings on paper, 
xr to penetrate films such as cellulose acetate or cellophane. 
Amulsions are fast setting because as soon as they come in con- 
‘act with a surface the emulsion breaks. That is, the water 
penetrates the surface and the solid resin remains to bond the 
surface together. It is for this reason that we advocate the use 
»f a very thin film of adhesive. The most important factor in the 
rapid use of emulsions is that once the film has dried it cannot be 
e-emulsified by water. It is this characteristic that gives the 
idhesive its high degree of water resistance. There are several 
arge folding box manufacturers today who are adopting the use of 
shese emulsions for just this reason. Even though the adhesives 
ire more expensive than starch and dextrine types they feel the 
udded protection from moisture and the increased speed of ap- 
plication will make up for the added cost. Along this same line 
»f reasoning the manufacturer has to be sure that even though the 
idhesive seems to be holding in his plant it must remain that way 
or long periods. Starches, dextrines, and animal glues tend to 
dry out and crystallize while the resin emulsions remain flexible 
ind do not soften under high humidities and temperatures. 


TAPPI - July 1950 Vol. 33, No.7 


Tae 
ie 


AprLeton WIRES are 
serviced in the field by 
experienced, qualified Sales 


Engineers. 


APPLETON WIRE WORKS, 
APPLETON, WISCONSIN 


INC. 


© 1950 


OLA 


ATIVE 


(Patented and Patents Pending) 


The Continuous Digester 


FOR CONTINUOUS COOKING OF 
CHEMICAL AND 
NON-CHEMICAL PULPS 


The CHEMIPULPER is a modern, continuous 
digester, now producing uniform pulp in over 
fifty operating units in U. S. mills, at a surpris- 
ingly low cost. 

Such pulp is used for making .009 for corrugat- 
ing; flooring, roofing and automotive felts, and 
insulating board. Other grades of pulp are 
made from either hard or soft woods, or mix- 
tures of such woods. 

Operates continuously in 150 to 175 p. s. i. 
steam pressure range. Uses either neutral sul- 

_ phite or alkaline liquors. 

' Cooking factors of time, temperature and chem- 
icals adjustable to conform to variables in raw 
materials and accurately meet predetermined 
requirements. 

The Reaction Chamber is made in units and the 
number of these can be varied according to the 
degree of treatment required. 

Catalog upon request 


Combination of Multiple-unit Reaction Chamber with’ 
Asplund Defibrator 


~ PAPER and INDUSTRIAL APPLIANCES 


Incorporated 
122 East 42nd Street, New York, N. Y. 
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“With the advent of World War II the packaging field was 
called upon to perfect better and more protective carriers for war 
supplies. This called for stronger packages and packages that 


would withstand submersion in water, the elevated temperatures" 


of the tropics, and the subzero temperatures of the Arctic. Natur-_ 
ally the adhesive industry had to develop the adhesives to seal — 


these packages. Adhesives were developed that would withstand 
water immersion for several days and also protecting coatings for 
markings on these packages. At the end of the war the packag- 


ing industry was quickly converting to peace time operations | 


and were clamoring for more and more synthetic resin adhesives. 
They found that to meet competition it was necessary to turn out 
packages that were more versatile and gave the best protection. 
“Tn the fiber can and tube industry, for example, there was a 
need for cans and tubes that were more water resistant, tougher, 
and better moisture-vapor barriers. At the present time we have 
synthetic resins that will increase production. 
sives today will wind tubes at a faster rate than was thought pos- 
sible several years ago. These synthetic resins are also being 
tested today to be used to eliminate barrier materials such as 
parchment and foil which are now used at great expense to get 
the desired moisture-vapor resistance. 
and emulsion adhesives, we have developed the hot-melt type of 
adhesive. 
must be heated in order to get it to a fluid consistency. These 


hot melts contain neither solvents nor water and have 100% — 


solids. Hot melts are well adapted for use as protective coating 
and for applications where immediate setting time is necessary. 
A film of hot melt applied to a surface sets as soon as it hits the 
air. These hot melts can be made to form hard lustrous finishes 
or more flexible films. 


Along with the lacquer — 


A hot melt isin a solid state at room temperature and — 


“Resyn”’ adhe- — 


al 


“Perhaps the newest and most important class of adhesives — 


developed to date are the heat seals. We have developed heat- 
seal adhesives in the three classes of resins mentioned; 
emulsions, lacquers, and hot melts. 
also be subdivided into the direct contact and delayed tack type. 
The direct contact heat seal is coated on a surface and allowed to 
dry. At a later time this surface is brought into contact with 
another surface and heat is applied. A bond is affected instantly. 
The delayed tack type is coated and allowed to dry, but it is 
reactivated with heat and develops a high degree of tack im- 
mediately. It holds this tack for some time. The advantage of 
this delayed tack lies in the fact that the two surfaces do not have 
to be in contact when heat is applied. A delayed tack adhesive 
finds use in the bottling industry where the label is heated and 
then placed on a bottle. The direct contact heat-seal type finds 
uses in fields such as gummed tape, jewelry boxes, and in manu- 
facturing milk cartons. 

“At the present time most of these heat-seal adhesives are of 
the emulsion type. However, we have developed lacquer types 
which are particularly adopted for bonding coated surfaces, foil, 
and cellophane. Along these same lines there are hot melts 
which are used as heat seals. The hot melt is well adopted for 
use by manufacturers who coat rolls of paper and then print and 
cut them into labels. Another large field for hot melts is in the 
potato chip bag industry. Here the adhesive is applied to the 
bag in the bag plant and the potato chip manufacturer fills the 
bag and merely heat seals it to effect a closure. We feel that heat- 
seal adhesives will play a large part in the packaging field of the 
future. These adhesives can be applied to various surfaces and 
stored away for a period of time before using. When the con- 
verter uses these coated surfaces he can turn out a finished product 
at a very fast rate. He also eliminates the many problems of 
gluing that arise in the plant. 

“The chemical industry has been making rapid strides in de- 
veloping new transparent plastic sheetings. They began with 
coated glassines and cellophane. Now they have progressed to 
sarans, pliofilm, and polyethylene. Glassine and cellophane can 
be adhered without too much trouble, but we have had quite a 
time with the latter films. We now have adhesives for saran and 
pliofilm which give excellent adhesion. Our real problem has 
been the sealing of polyethylene. 
alkali, acids, and up until now most adhesives. We have finally 
overcome this difficulty however, and we have adhesives that 
will bond polyethylene to kraft, foil, and to itself. Polyethylene 
is not being used in very great quantities at the present time but 
we feel that it has great potentialities. This fact is borne out by 
the research programs being carried out by the large converters 
and by all of the adhesive manufacturers. While polyethylene 
adhesives are not perfect yet, they are being improved every day. 

_ ‘Other fields requiring resins are water-resistant foil lamina- 
tions and coatings for inked surfaces. Many breweries are using 
foil-laminated labels to give their bottles a more appealing ap- 
pearance. Naturally a water-resistant adhesive is needed and 
several resins have been developed for this application. For 
many years converters have been laminating acetate to printed 
board but recently there has been need for laminations of acetate 
to foil, pliofilm, and vinyl sheets. Several of these laminations 
are being made today and the outlook for the future is for more 
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and more of these combinations. Along these same lines there 
are many manufacturers who are attempting to coat printed and 
plain surfaces with materials to replace acetate laminations. 
‘Several of these experimental coatings are being tested in various 
plants and we should have the answers in a short time. These 
coatings will not only give a high glossy finish but they will also 
be greaseproof and water resistant.” 


' Remark by Mr. Schuller on Animal Glues 


“Animal glue is undoubtedly, the oldest adhesive material 
known to mankind. Today it still earns the high regard of adhe- 
sive technicians despite the publicity given to the glamorous new 
adhesive materials such as synthetic resins and plastics, lattices, 
and the like. There is no current indication that animal glues 
will be supplanted in those packaging operations where it is now 
established as no synthetic adhesive material has ever been de- 
veloped which contains all the useful characteristics of animal 
glues at a comparable cost. The use of animal glues in packaging 
adhesive operations, parallels the development of that industry 
from the very beginning. Animal glue adhesives when made into 
compounded, nonwarp, flexible cake form have benefited from 
the adhesive industry’s research in the last ten years and has be- 
‘come a part of the scientific exploration into better, more econom- 
ical ways of holding things together. 


“Before discussing the finished forms of animal glue used by the 
package manufacturer, it will be necessary to review the basic 
raw materials from which they are made. Animal glues are pre- 
pared from bones, tendons, ligaments, and skins of animals. 
The chief ingredient of animal glues is collagen; a gelatin-like 
protein substance, amorphous, and somewhat flexible when dry. 
Being composed of long chain molecules, it exhibits many of the 
rubber-like and elastomeric qualities sought in newer synthetic 
resins and plastics. 


“Animal glues in commercial use are divided roughly into two 
classes: hide glues and bone glues. Hide glues are prepared 
chiefly from tanners’ hide trimmings. Bone glues can either be 
-extracted from green bones or dry bones. Hide glues are con- 
sidered the better adhesives, dry bones the next best, and green 
bone glue, the lowest quality of all. Since animals are not raised 
for the animal glue content, the supply and demand of these hides 
and leather control thé supply and the price of the glue, since it is 
only a byproduct of the meat packing and tanning industries. 


“All animal glues swell in cold water, dissolve in hot water and 
form a jelly on cooling. Chemically, they are a member of the 
colloidal group of adhesive materials. Steady advances in col- 
loidal chemistry through research, has continually improved the 
‘compounding technique of adhesive manufacturers and the cake 
form glues available today, greatly out perform the adhesives of 
yesterday. Their ability to liquify under heat and solidify or jell 
on cooling, makes animal glues valuable for many industrial and 
packaging operations. By adjusting the speed of setting of the 
glue to the speed of the production operation, a smooth, harmoni- 
ous performance can be achieved. Cake form animal glue in 
nonwarp and flexible grades are the accepted method of regulating 
the performance, characteristics to industrial requirements. 
This has been carried to a high degree of specialization as for- 
mulas are produced which take into consideration the changes in 
weather, seasons of the year, in order that optimum setting speeds 
can be realized. The timing of flexible glue film set and tack to 
conveyor-line speeds, machine rotation are production phases 
‘within prearranged margin of safety limits, is but one quality 
which keeps animal glues in tune with modern industrial and 
package manufacture requirements. 

“Animal glues are evaluated from their qualities of jelly 
Strength, viscosity, melting point, and setting point. Other 
qualities important to packaging adhesive use, include clarity, 
odor, and chemical contents. Both nonwarp and flexible glues 
are compounded from hide and bone glues by blending the various 
plasticizing materials, coloring ingredients, essential oils, defoam- 
ing agents, and preservatives. The selection and blending of 
animal glue grades, due to the wide variety of their test and origin 
with proper proportions of other ingredients to obtain the par- 
ticular physical property in the end product, requires a chemical 
skill of high order. The modern adhesive chemist is a believer 
in specialization of compounding a formula that will fit the par- 
ticular package manufacturer, labeling, or sealing operation with 
highest efficiency rather than by compromising to achieve inter- 
changeability. 

“Nonwarp glues are usually supplied to the trade in small 
cakes; six to ten pounds each, scored for separation. The pur- 
chaser usually melts up the cakes in premixers with measured 
amounts of water. Then the hot diluted glue is transferred to the 
glue reservoir on the machine. The largest packaging use of 
nonwarp glues is in the set-up paper box industry, where the 
lingering tack of the setting glue film enables quick adhesion of 
the label turn-in as the box shell is tightwrapped with the glued 
off outer label. Thin film formation, absence of foam, smooth 
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What do Calender 
breakdowns Cost? 
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coverage, quick but lingering tack, are the requirements for this 
work to gain highest production efficiency. : : 
‘‘Nonwarp glues and flexible glues are also obtainable with 
special chemical properties such as for use in lining and covering 
silverware chests, instrument cases and the like. For this work, 


the animal glues are specified with sulphur content less than | 


0.0008% and a sodium chloride content less than 0.05%. 


“At this point, I would like to list some of the uses of nonwarp | 


and flexible glues in various packaging operations: 


Uses or NONWARP AND FLEXIBLE GLUES IN PACKAGING OPERA- 
TIONS 


Containers, Paper 
Folding boxes (side seam, final closure). 
Set-up boxes (covering, tightwrap, hinging). 
Spiral tubes and cans (winding, labeling, capping). 
Convolute tubes and cans (winding, labeling, capping). _ 
Heavy cartons (laminating, hinging, interior construction). 
Envelopes and special bags (seams and bottoms). 
Containers, Special, Christmas, Dual Purpose , : 
Leather covered boxes (laminating, covering, embossing, hing- 
ing). 
CHivds covered boxes (laminating, covering, embossing, hing- 
jing). 
Toy trunks. 
Jewelry boxes, metal, plastic combinations. 
Cosmetic containers, paper, wood, etc. 
Containers, Wood 
Cabinets, silverware (wood joining, lining). 
Boxes, pencil (lining, covering). 
Sewing kits. 
Cigar boxes, humidor chests (wood joining, covering). 
Advertising Displays, Counter Cards, Giant Packages 
(Printing, mounting, easel backing, bindery operations). 
Miscellaneous 
Sizing for moulded pulp containers. 
Artificial flower, foliage manufacture. 
Flocking, glitter, tinsel application. 
Labeling of boxes, cans, bottles, etc. 
Plastercast molds 


“T will now list some of the advantages and disadvantages of 
non-warp and flexible glues: 


ADVANTAGES OF NONWARP AND FLEXIBLE GLUES 


1. High margin of safety in bending strength. 
2. Enables formation of thin films. 
3. Minimum of absorption into board or paper. 
4. Sets fast by cooling. 
5. Enables high concentration of solids. 
6. Exceptional smooth-machining properties. 
7. Forms a continuous, cohesive film. 
8. Freedom from crystallization. 
9. Compatible with a wide range of plasticizers, chemicals to 
achieve specific operating requirements. 
10. Stands much handling abuse 
11. Low water content. 
12. Rapid formation of strong initial bond. 
13. Handles high-speed operations, hand or machine. 
14. Holds to a wide range of packaging materials, paper, 
paperboard, leather, fabrics, wood, glass, transparent 
sheetings, porous and nonporous surfaces. 


DISADVANTAGES OF NONWARP AND FLEXIBLE GLUES 

Must be used hot. 

Not all animal glues are odorless. 

Cannot hold to paraffin, waxed surfaces, varnished, or 
pyroxylin-coated materials. 

Unsuitable for excess moisture or refrigeration conditions. 

Fast set not advantageous in intermittent operations. 

Higher cost than many starch and dextrine adhesives. 

Bond strength often in excess of requirements. 

Time loss awaiting melting or heating up. 


CINCH ENE COS 


“T have attempted to show how animal glue is a very versatile 
base, from which we compound many of our finished adhesives. 
It has many advantages and some draw-backs. Whether we use 
animal glue as a base for some particular adhesive, depends a 
good deal on the adhesive chemist carefully weighing its proper- 
ties against the properties of other types of adhesives such as you 
heard here tonight.” 


Remarks by Mr. Shoals on Dextrines 


“This is my first experience with TAPPI. I am pleased with 
the opportunity. I have heard a great deal about your organiza- 
tion from some of my associates at Stein, Hall & Co. Their 
activities have brought them into closer contact with you than 
have mine. When I started my career in the adhesive business 
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one of the first words | heard was tapioca. Frequently the word 
was used in an abbreviated form—Tap. When I first heard of 
TAPPI, I groped briefly for some connection between tapioca and 
TAPPI; but I soon learned. 


“My subject tonight is to be Adhesives—adhesives that are 
made from various types of carbohydrates. As you all know, this 
is an extremely broad subject and it covers many different fields. 
Indirectly, it is very closely associated with the paper industry be- 
cause after you make the paper we have to glue it together in the 
various forms that people desire it, whether it be paper bags, 
boxes, envelopes, cartons, or whatever it may be. In doing this 
job prior to the war we had only three basic materials to work 
with, dextrines made from starch, animal glue, and casein. This 
was not too much to work with but we improvised pretty well and 
not too many jobs had to be shelved for the lack of an adhesive. 
Today, of course, we have many new commodities in the field of 
resins to work with that are extremely helpful to us in obtaining 
results that we never could have obtained before. 


“TI will leave all reference to this class of adhesives to my good 
friend, Dr. Pett. I shall confine my talk to dextrines. Dextrines 
are still the basis for most of the adhesives that are used in this 
country today. No doubt you all know the story of how dextrine 
was discovered. The story follows very closely the tale of Mrs. 
O’Leary’s cow and the Chicago fire. Some say it was a textile 
mill in Dublin, others, a starch warehouse in London, but all are 
agreed that as a result of a fire it was discovered that starch in the 
presence of heat reduced itself to a gummy mass. After this dis- 
covery, further work was done and British Gum was made, and is 
still being made, being used extensively for many purposes. Ad- 

_ ditional work was done with starch and it was found that the 
acidulation of starch accelerated the conversion and made prod- 
ucts of lower water taking properties, of light color, fast tack, and 
remoistening qualities with fair stick. 

“Unfortunately, nothing that we make from starch sticks as 
hard as starch does; everything that we do to starch takes away 
stick. I think it will surprise you gentlemen who are so tech- 
nically minded and who have contributed a great deal to the ad- 
vances in the technique of making paper to learn that the dextrine 
industry has not progressed as much as we would like to think it 
has. The dextrines that are made today do not differ too much 
from the dextrines that were made fifty years ago. True, we 
know how to apply certain principles to dextrine much better now 

, than we used to. Take for instance the Envelope Industry, they 
still have pretty much the same problems in the Envelope Indus- 
try today that they had thirty-five years ago. Dextrines nor- 
mally will handle about 85% of all the standard paper for 
front seal work but that remaining 15%—thirty-five years ago 
had trouble with it—the adhesive manufacturers still have 
trouble with it. This paper, of course, is the rag content bond 
paper. This remark might bring some comment from my fellow 
competitors, but I think if anyone asked them a direct question- 

“Do you have a bond gum that will stick all bond papers for 

front seal work?” their answer would be just the same as mine, 

‘No. 

“The technique of converting dextrine has vastly improved, in 
fact it has even been converted with electronics, whereby the 
conversion takes place instantly. But again, I repeat this does 
not materially affect the end product that is produced. Today we 
manufacture dextrines, designating them by a name or a number, 
and some of these products throughout the years have become 
very well known and are automatically associated with a certain 
manufacturer. The specifications for all dextrines are relatively 
simple and include color, viscosity, pH, sugar content and solu- 
bility, but in order to obtain all of these qualities it is necessary to 
jockey formulas around quite often to continue to produce uni- 
form products. And, in my mind, gentlemen, the most important 
thing that we have to do is to make uniform products. This is not 
as easy as it sounds. The dextrine manufacturers leave no stone 
unturned to accomplish this. 


“Tt might interest you to know that the most common materials 
used to make these products are corn, starch, and tapioca flour. 
There is some potato and sago used, but corn is by far the largest 
produced. There are approximately 74 million pounds of corn 
dextrine manufactured annually for the adhesive and paper indus- 
tries and in order to make this, there are 225 million bushels of 
corn used. In the over-all corn starch business there are 668 
million pounds of starch manufactured annually. For every 100 
pounds of starch that are manufactured 3 bushels of corn are re- 
quired. 

“Tapioca is imported into this country in substantial quantities 
but all of the tapioca imported is not used by the adhesive 
manufacturers. A great deal is used by the Food Industry and 
only the very top grades are used in the manufacture of tapioca 
dextrine, and these dextrines must have built into them certain 
characteristics for the most exacting type of work. At the present 
time most of our tapioca is coming from South America and in the 
last few years they have improved the quality of their flour 
greatly. It might also interest you gentlemen to know that prior 
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to the war all the tapioca that we imported came from the Dutch 
East Indies, and at the time of the Pearl Harbor disaster our 
supplies were cut off just like you would turn off a running 
faucet. One day we had an ample supply the next day we had 
none. This had about the same effect on us as if tomorrow they 
said to you paper manufacturers, ““Gentlemen, there is no more 
pulp.” This left our industry in a chaotic condition because we 
had been firm in our belief that in order to make the top quality 
dextrine for the type of work as we specialize in, tapioca was a 
must. I think the adhesive manufacturers, as a whole, did a 
splendid job in keeping all industry running at wartime capacity 
with improvised material. Not only did we do a good job for in- 
dustry but it caused many die-hards to change their viewpoint on 
many things that apply to the manufacture and use of dextrine 
and adhesive products. 

“We still cannot report to you that we are out of the woods as 
far as tapioca is concerned. We have received some token ship- 
ments from Java and we expect more as time goes on. Within 
the next year or two we should be back in business on tapioca. 
This will help us a great deal, as industry is calling on us now to 
produce better products to meet their demands for increased pro- 
duction with less help. This demand is brought about by the 
fact that they must produce more with less people in order to re- 
main competitive due to increased labor cost. 

“The Packaging Industry started this by asking the machine 
builders to construct faster machines. This they have done. 
Recently I visited a packaging plant that used to think they were 
doing very well when they sealed 80 packages per minute; they 
are presently sealing between 200 and 300 packages per minute. 
The machines that they are using are capable of sealing 400 to 500 
packages per minute and the only thing that is preventing them 
from doing this is an adhesive that will perform at this speed and 
does not cost 5 to 6 times more than that which they are now 
using. To top this off, I was just reading in a publication about a 
new machine that was being imported into this country, and the 
advertisement stated that the machine would make complete 
3000 paper bags per minute. Just think of that—3000 bags per 
minute! I remember being on a test in Richmond, Va. before the 
war when a new machine was being installed that was expected to 
make 700 bags per minute. This machine was equipped with a 
Reeves drive, so before starting the machine we were a bit 
skeptical and set the Reeves for about 400 bags per minute. 
Everything seemed to work very well but the man who bought 
the machine wanted to see it perform at 700 bags per minute and 
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he instructed the machine tender to revit up. This was done and, 
gentlemen, the paste and glue flew in all directions. You never 
saw such a sight! The seam paste box was emptied in 10 seconds 
and glue was all over the shop. The bottom paste got so hot that 
instead of being pasty it became milky. Believe me, life was a bit 
unbearable for a while, but this did not stop us. We eventually 
developed adhesives that were satisfactory for this operation at 
the rate of 700 bags per minute and we will make adhesives to 
accommodate the 3000 bags per minute. 

This is not an unusual problem for us to be faced with. As a 
matter of fact, in my mind this is what we have to look forward 
to in the very near future in all types of packaging and the manu- 
facture of products from paper. We are endeavoring to gear our 
development work to meet these demands. Any help that we can 
get from the machine builders prior to the installation of new 
high-speed equipment and any advance notice that we can get 
from the paper manufacturers will be extremely helpful in aiding 
this cause. We do not seek this help and cooperation solely to 
shirk on our research work. We are installing and developing in 
our laboratories every type of apparatus for testing material that 
we can obtain or think of. We do seek the cooperation of the paper 
man and the machine man because we feel that the three of us 
have a mutual interest in seeing that the march of progress con- 
tinues. 

“Tn closing, gentlemen, I respectfully request that if you have 
an opportunity to be in on any new developments along the lines 
discussed, please give the adhesive manufacturers as much ad- 
vance notice as you can so that this group, the papermakers, the 
machine builders, and the adhesive manufacturers, can continue 
to service the packaging industry in the same manner as we have 
in the past.” 


Lake Erie 


The Lake Erie Papermaker’s and Converter’s Association 
met at the Hickory Grille, Cleveland, Ohio, on May 19. 
The following officers were elected for the coming year: 


Chairman—L. K. Burnett, Ohio Boxboard Co., Rittman, Ohio. 

First Vice-Chairman—W. O. Manor, Consolidated Paper Co., 
Monroe, Mich. 

Second Vice-Chairman—C. P. Spring, Chase Bag Co., Chagrin 
Falls, Ohio. % 
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; B. Secretary-T'reasurer—William Schoenberg, Lord & Schoenberg, 


A pear ands ae 

_ Recording and Corresponding Secretary—R. L. Leaf, Jr. i 

Boxboard Co., Riteban, Ohio. Z ee 

Executive Committee: James Kudrna, Jaite Co., Jaite, Ohio; 

_ D..N. Cooper, Buckeye Ribbon & Carbon Co., Cleveland, 
Ohio; W. C. Hasselo, Container Corp., Cleveland, Ohio; 
J. W. Noll, Monroe Falls Paper Co., Monroe Falls, Ohio; 
W. C. Barger, Great Lakes Box Co., Cleveland, Ohio; D. E. 
Shotwell, International Printing Ink Co., Cleveland, Ohio; 
A. W. Cheely, Hankins Container Co., Cleveland, Ohio; 
P. H. McDowell, A. L. Garber Co., Cleveland, Ohio; and 
J. M. Kernan, Ohio Boxboard Co., Rittman, Ohio. 


The principal speaker was Joseph Steinbrunner, Asst. Fac- 
tory Manager of the International Printing Ink Co., Chicago, 
Tll., who discussed ‘Printing Inks.’’ Mr. Steinbrunner’s re- 
marks follow: - 


Printing Inks 


“Basic research and product development in the ink industry 
have resulted in a great number of improvements over the years. 
Inks in bygone years were basically either oleoresinous or pene- 
trating in nature and drying was achieved by oxidation, poly- 
merization, penetration, and evaporation. From this simple be- 
ginning, printing ink manufacture has evolved into a precision in- 
dustry, that is able to produce a product tailor-made for almost 
any printing process or end-point usage of the printed piece. 
Resin-solvent vehicles are used that will dry under proper con- 


_ditions in split seconds. 


“But these improvements would not be possible were it not for 
the tools, the testing equipment that plays the major role in 
evaluating theory on a practical basis. Our factories are equipped 
with printing presses of various types which are used by our 
laboratories to check the printed result of our experimentation 
under conditions analogous to those existing in the press rooms of 
our customers. We have single and two-color flat bed presses, 
single and multicolor offset presses, both web and sheet fed, a 
rotary typographic press which will print four colors on a web up 
to 1500 f.p.m., aniline equipment, and even a newspaper press of 
commercial speed. All of these presses have special equipment of 
our own design or selection that enables us to detect even minor 
advantages or disadvantages in one ink over another. 


“No new development has any value unless it can be removed 
from the category of laboratory curiosities, be produced eco- 
nomically in quantity, and be controlled in quality. The most 
important factor and the one I would like to dwell on is the con-: 
trol that must be exercised to maintain high quality. Assuming 
that the ink produced on formula has been mixed and milled, a 
sample for testing is given to quality control. It is first checked 
carefully for shade by comparing it with an established standard 
prepared by the formulating chemist by simple drawdown. 
Then, by diluting the sample with from 20 to 50 times its own 
weight of opaque white, the chemist checks it for tinctorial 
strength and makes certain that the desred color value is present. 

“While this is being done, manual examination of comparative 
viscosity has been made and a portion of the sample sent to the 
temperature and humidity controlled room housing our rheologi- 
cal instruments. We use two basic machines, the Interchemical 
Viscometer developed by the late Henry Green in our Research 
Laboratories and the Reed Inkometer developed by R. F. Reed 
of the Lithographic Technical Foundation. The I. C. Viscometer 
gives us the physical characteristics of the ink in dyne centimeters 
squared representing the tack, yield value and coefficient of 
thixetropic breakdown. These values taken at relatively low 
rates of shear must comply with the recorded values of the 
standard. The Inkometer, an empirical machine, operates at 
high rates of shear and correlates high-speed printing conditions. 
Between the two we have a complete picture of whether the ink 
will work like the standard. 

“In the meantime bulking or specific gravity readings are taken 
and the dispersion examined on the fineness of grind gage. This 
latter device is a block of steel into which two wedge shaped 
grooves have been machined. The depth ranges from 1 mil to 
zero and after scraping the ink over these grooves, a source of 
light at the proper angle will allow the quality of the dispersion to 
be determined by visual examination. The groove is calibrated to 
allow accurate recording of the fineness of grind. 

“Up to this point, we have merely made a production batch of 
ink, controlled to our specifications. Now we must assure our- 
selves that the ink will meet the customer’s specifications. Com- 
parative proofs are pulled on the exact stock on which the ink is to 
be printed. If the exact stock is unavailable, the proofer uses the 
closest approximation of the printers paper. These proofs are 
examined at frequent intervals to determine that the drying rate 
of the new lot of ink is equal to the standard. If the ink we have 
made will be used on printing machinery equipped with drying 
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The superior qualities of General Mills Polyamide Resin 
have made it a proved performer as a heat sealing coating 
or adhesive for papers, plastic films and metal foils. It 
also forms a coating for nearly all types of materials and is 
remarkably resistant to water, water-vapor, grease and oil. 
In addition, Polyamide Resin shows high promise as an 
additive to other adhesives, as a protective and decorative 
coating, and in printing ink vehicles. 


NOW ... POLYAMIDE RESIN WATER SUSPENSOIDS 


Now this truly unique resin is available in a new, easy 
to use form—water suspensoids. Check the many advantages 
of Polyamide Resin Suspensoids: 


\/ Higher solids content at low viscosities nee 
\/ Easier application, greater compounding versatility 
\/ Controlled penetration 

\/ Economy (elimination of expensive solvents) 

\/ Safety (elimination of inflammable solvents) 

,./ Relative freedom from odor 

/ Opaque white color 


General Mills Polyamide Resin Suspensoids are presently available 
in two grades—A-000 and B-200. Write now for data sheets and 
information on samples. Use the handy coupon. 


GENERAL MILLS, INC. 

Research Laboratories, Dep’t. NP3 
2010 East Hennepin Ave. 
Minneapolis 13, Minnesota 


Please send me your Polyamide Resin Suspensoid data sheet 
... containing prices and information on samples. 


Name 


Company 
Address 
City 


State 
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SPECIAL ANSUL 
CONTINUOUS SULFUR DIOXIDE MIXER VALVE 
and WATER MIXING SYSTEM 


| ANSUL CHEMICAL CO. MARINETTE, Wis. 


Wa~= $0, and Water Solution CONTROL ease SHUTOFE VALVE 
VALVE VALVE Se 


STAINLESS STEEL 
S BALL CHECK —7™ 


WATER 
ROTAMETER 


Was - SO, wren\ 7 wicr STAINLESS STEEL 


VALVE BLEACHED 
SULFUR DIOXIDE s10Ce 
SUPPLY UNE ule 


PRESSURI 
sae ANSUL PACKLESS NEEDLE 


REDUCING 
waive >) CONTROL VALVE 
SULFUR DIOXIDE ROTAMETER 
> 
to aciovuarion 


t PRESSURE GAUGES a Tne OR 
STOCK CHEST 


SOLFOR O1OMDE { 
SUPPLY > 


This Ansul System provides a 
continuous metered flow of sul- 
fur dioxide and water solution at 


The solution may be introduced 
into the pulp at the acidulation 
tank, stock chest, the stock line 


from a washer, or at any suitable 
point in the bleaching system. 


any desired concentration and 
rate of flow. 


Ansul sulfur dioxide is an inexpensive acidifying agent... 
thoroughly efficient, and perfectly suited to the acidulation 
step in the preparation of bleached kraft pulp. 


Ansul sulfur dioxide improves brightness and prevents 
color reversion because it: 


1. Reduces colored ferric compounds to the soluble 
ferrous state so they may be easily washed from the pulp. 


2. Bleaches and brightens the pulp by adjusting the pH 
to the acid side. 


3. Acts as anti-chlor to remove residual chlorine and thus 
prevents formation of oxy-cellulose which would age to 
yellow compounds. 


4. Permits dissolving of organic lime compounds so 
they may be removed by washing. 


WRITE THE ANSUL TECHNICAL STAFF FOR FURTHER INFORMATION 


Write today for these bulletins: 

“A Method for Continually 
Preparing Sulfur Dioxide So- 
lutions.” 

“Use of Sulfur Dioxide for 

Acidulation o 
Bleached Kraft 
Pulp.” 
Also, send for 
your copy of: 
“Liquid Sulfur 
Dioxide.” 


ANSUL CHEMICAL COMPANY 


INDUSTRIAL CHEMICALS DIVISION, MARINETTE, WISCONSIN 
60 E. 42nd St., New York—Lincoln-Liberty Bldg., 


Broad & Chestnut St., Philadelphia 7, Pa. 
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devices, the drying time of the ink is checked on laboratory 
counterparts of the production equipment. 

“After the proofs are dry, they are given to a laboratory physi- 
cally removed from the production and control laboratories 
where chemists perform any other tests required. If the printed 
piece is to be used for a food wrapper, soap carton, lithographed 
metal can, cotton bag, or any other specific printed product, the 
ink must be approved by this testing laboratory. Apparatus in 
this laboratory has been carefully selected or designed as neces- 
sary to reproduce conditions that have been experienced in field 
results. 

When the ink is found to have the characteristics required, it is 
approved for packaging. Again a sample is inspected for fineness 
of dispersion and this sample carefully labeled with formula num- 
ber, batch number and date of manufacture, and filed for future 
reference. 

“More than twenty years ago, it was recognized that a thorough 
and continuing study of the reciprocal relationships between paper 
and printing ink (‘‘paper-ink reaction” for short) would be neces- 
sary to provide a basis for further research for the improvement of 
printing. IPI was among the earliest in this field of investigation. 
A paper titled, ‘Testing Printability of Paper with Ink,” pre- 
sented by F. A. Weymouth of IPI at the Annual Meeting of the 
Technical Association of the Pulp and Paper Industry at the Hotei 
Commodore in New York City in February, 1942, was probably 
the first successful attempt to correlate and standardize on 
methods of determining the relative printability of coated papers. 
The methods he described, by the way, have been adopted by a 
majority of the manufacturers of these papers. A second paper 
on the same subject was presented by Otto Berberich, L. F. 


Englehart, and Milton Zucker of the Research Laboratories to the . 


same group at the same place six years later, based upon further 
studies by our laboratories in Chicago and New York. These 
papers are printed in the Paper Trade Journal of April 9, 1942 and 
August 12, 1948, respectively. 

“The testing methods described by Weymouth have been 
found applicable to box board and other packaging material and 
have recently been adopted by some of the board mills as well as 
by producers of set up and folding cartons. Basically, there are 
two separate and distinct tests, one involving a visual observation 
comparing the ink receptivity of an unknown piece of paper 
against a paper of known printability by proofs pulled under con- 
trolled conditions and the second making comparisons of the 
known and unknown papers by proofing inks of progressively in- 
creased tack to determine the pick resistance. Please notice that 
in both instances, comparison against a known standard is re- 
quired. 

“Briefly, the printability test is performed on samples of the 
known and unknown which have been prepared by equalizing the 
caliper, and then affixing the two samples on backing piece to 
maintain relative position. The two pieces of board are then 


printed simultaneously on a precision proofing press, which has ~ 


been inked with a minimum amount of ink. Because all of the 
contributing factors, such as ink film thickness, impression, speed 
of ink take off, etc. are exactly the same, the difference in ink 
take off is a true comparison of printability. An ink of low 
spectral reflectance will disclose such differences as wire marks, 
uneven surface, hard and soft spots, scabs, and pits. 

“The second test, using inks of progressively increased vis- 
cosity, will reveal weakness of surface coating under conditions 
similar to those experienced in printing conditions. This test 
correlates the Dennison wax method of evaluating printing sur- 
face strengths but has an obvious advantage in that it does not 
affect thermoplastic binders frequently used in coating whereas 
hot wax may give erratic and misleading results on such coatings. 
The tack-graded inks developed by International Printing Ink, 
when judiciously used, will enable the board or paper manufac- 
turer to predetermine the suitability of a particular stock for 
single, two color or four and five color printing, by comparing the 
unknown against a sample of known performance. This method 
must be strictly comparative rather than absolute since the film 
thickness of the ink, the temperature of the ink as varied by the 
time allowed for mechanical distribution, the humidity, the type 
of printing plate used and the speed of pulling the proof all in- 
fluence the picking. 

“While it must be recognized that the testing methods are 
empirical, experience has proved that paper mills using the lab- 
oratory proof press method of testing their product have shown 
marked improvement in quality. Their papers are known for 
superior printability. 

“Because of increased interest in the production of printed 
material in gloss ink, another method of testing suitability of 
paper for proposed end-point usage has been developed. This 
test consists of proofing three standard inks of widely divergent 
composition. We use an orange ink of high pigment, low oil 
composition, a blue ink containing a small amount of pigment and 
a high percentage of oil and a red of high viscosity and medium oil 
content. Proofs of these inks can be observed visually and 
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compared to a stock which is known to have the property of pro- 
ducing jobs of high gloss. 

“Tt is not my intention to convey to you the impression that all 
printing faults can be corrected by the production of papers which 
will pass the printing tests described. We, of the printing ink 
industry, do not intend to shirk our responsibility in connection 
with the immediate production of a printing job. 

“Too frequently the choice of paper is dictated without the 
necessary forethought that might have resulted in a superbly 
printed place. When an unsatisfactory paper is placed in pro- 
duction, the skill of a pressman can help to only a limited extent. 
The ink maker, having the greatest degree of flexibility, can 
usually adjust his product to further improve results, but the best 
ink or poor paper will not result in a printed piece of excellent 
appearance any more than poor ink will result in an excellent job 
on the finest paper. Good printing requires that the papermaker, 
inkmaker, and craftsmen combine their skills in order to produce 
satisfactorily printed copy without undue expense.” 


Kalamazoo Valley 


The Kalamazoo Section held its annual Fun Day and elec- 

tion of officers at the Gull Lake Country Club on Thursday 

June 5. Over 159 people attended this meeting with nearly 
100 playing golf. 

John Hayes ana Joel Sheppard tied for low gross with 77’s 
to take top honors on the golf course. Other golf prizes were 
presented to Art Cole, Jack Hartung, Jack Brunner, Lee 
Mimms, Ralph Atkins, and Clifford Beebe. 

First prize for the shuffle board play went to Robert 
Ronnigen and George Gerphiede Jr. with Rob Roy and Ray 
Burstadt taking second place. The Bogus money winner was 
Walter Shaw and R. J. Sues second. 

The election of officers took place after dinner in the evening 
with three new officers chosen. Three new officers were 
necessary instead of the usual one because of the newly 
created office of recording secretary and because of the 
resignation of Fred Schucker.as Treasurer. The following is 
the slate of officers chosen for the coming year: 


Chairman—James J. Harrison, Michigan Carton Co., Battle 
Creek, Mich. 

Vice-Chairman—John R. Dam, Allied Paper Co., Kalamazoo, 
Mich. 

Recording Secretary—Philip 1. Nethercut, Watervliet Pa. Co., 
Watervliet, Mich. 

Corresponding Secretary—Thomas A. Luey, Sutherland Pa. Co., 
Kalamazoo, Mich. 

Treasurer—Wm. J. Sprau, National Gypsum Co., Kalamazoo, 
Mich. 


The committee in charge of the fun day this year included 
C. E. Mueller, Bulkley, Dunton Co., Chairman. Richard 


L. to R.—C. B. Smith, R. Trelfa, W. Honey, and Cc. E. 
Mueller 
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Spots 


before your eyes... 


“THE BAUER STORY 
OF DIRT DISPERSION” 


One way to reduce the visibility of dirt is by attenuating 


-it, as is done in some drycleaning establishments; probably 


also in laundering by the rinseless method! 


The Bauer Pulp Refiner is a splendid machine for 
diffusing the dirt in paper stock, First, the vigorous 
beating action disintegrates all friable inclusions such as 
pieces of bark, pitch, shiners, shives, or clots of pulp. 
Second, the centrifugal action of the disks disperses the 
minute particles throughout the mass of stock. Thus the 
better formed finished tissue, paper, or board is virtually 
clean and dirt free, 


This problem of dispersion is so interesting and im- 
portant that our engineers have written a paper to tell 
you how the Bauer Pulp Refiner fits into the subject. 
Results of laboratory tests and mill experiences are cited. 


You'll want a copy if you are troubled with formation 
or dirt troubles—or if you are meeting the problem with 
relatively cumbersome and expensive methods, 


The disintegration and dispersion of dirt is incidental 
to the total behavior of Bauer Pulp Refiners. So far as we 
know, no one ever bought these machines expressly for 
dirt diffusion, but rather to obtain the over-all advantages 
of better and more economical pulp processing and/or 
stock refining. Anyway, ask us to send you the treatise. 
No obligation, of course, 


PULP REFINERS 


THE BAUER BROS. CO. 
SPRINGFIELD 99, OHIO 


Established 1878 
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FOR WET RUB 
RESISTANCE 


Let us tell you about 


our reacted — starch 


process (patented) 


PENICK & FORD, LTD. 
INCORPORATED 


420 LEXINGTON AVE. 
NEW YORK 17, N.Y. 


CEDAR RAPIDS 
IOWA 
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Trelfa, Hercules Power Co., C. B. Smith, Noble & Wood 
Machine Co., and Wm. A, Honey, Stowe-Woodward as 
Committeemen. 
SrrpHEeN Kuxo.icn, Chairman 
Kalamazoo Valley Section 


Empire State 


Hudson Valley District 


As previously reported, John C. Dean of the Socony- 
Vacuum Oil Co. presented a paper at the meeting of the Hud- 
son Valley District of the Empire State Section, January 19, 
1950 on “Waxes for Protective Packaging.” Dr. Dean’s re- 
marks and the discussion of his paper follows: 


Waxes for Protective Packaging 


“The paper industry is consuming greater and greater quanti- 
ties of petroleum waxes in their converting operations. This in- 
creased consumption is largely the result of developments in the 
packaging of foodstuffs. The waxes sre used in bags, boxes, and 
cartons, in fact all types of paper and paperboard that are em- 
ployed for food packaging. Articles packed in paper containers 
include frozen foods, precooked foods, and dehydrated foods— 
anything which is harmed by either loss or gain of moisture. 

“The paper industry is by far the largest consumer of the 
petroleum waxes and is estimated to use 80% of the United States 
production. The petroleum industry is now producing between 
800 and 900 million pounds per year of paraffin waxes and over 
100,000,000 pounds per year of microcrystalline waxes. 

“Petroleum waxes have been and will probably continue to be 
the cheapest moisture-vapor barrier available to the paper indus- 
try. Thus as consumption continues to increase production of 
petroleum waxes will expand at a comparable rate. Many syn- 
thetic resins are finding their way into paper converting applica- 
tions, but it is doubtful if they will ever be used as extensively as 
petroleum waxes because of their inherently higher cost. Resins 
have a place in high quality packages, but where large volumes 
and low prices are necessary, it is doubtful if they will ever sup- 
plant petroleum. 

“With increasing supplies of petroleum waxes and with a more 
demanding consuming public, there are definite trends toward 
higher quality. Paraffin waxes must be harder and more durable 
so that they will produce more lasting moisture-vapor barriers. 
In addition they should produce glossier films to enhance the 
customer appeal of the package. Today waxes are better than 
they were a year ago. 

“Microcrystalline waxes are employed primarily as laminating 
agents for bonding two sheets of paper together.- The wax then 
becomes an internal moisture-vapor barrier. Trends in the indus- 
try are toward microcrystalline waxes with greater adhesiveness 
and improved flexibility at low temperatures, the latter charac- 
teristic being demanded by the packagers of frozen foods. 

“The petroleum industry is well aware of the more exacting 
demands of the paper converters and in many cases the wax re- 
finers are modifying manufacturing techniques to produce finished 
products which more nearly satisfy the requirements. In some 
cases waxes of conventional quality are given additional refining 
to remove from them undesirable constituents. An example of 
this is an improved microcrystalline wax which no longer contains 
brittle and nonadhesive paraffin wax which detracts from its use 
as a laminating agent. The petroleum industry is also working 
closely with the paper converters on the use of resin additives to 
modify the basic properties of petroleum waxes. One of the most 
promising resins is polyethylene which has the ability to make 
waxes harder and tougher. It is being used today in fairly large 
quantities with parafin wax and with blends of paraffin and 
microcrystalline waxes. 

“One trouble experienced with paraffin waxes is that they oxi- 
dize rapidly and metals catalyze this reaction. In so doing they 
develop a rancid odor and have lower hardness and durability. 
Copper catalyzes the reaction more than iron, stainless steel not 
as much as copper but more than black iron. This trouble is 
being overcome by the use of antecedents or inhibitors. These are 
nontoxic and can be used in the paper usually impregnated with 
wax. 

“Socony-Vacuum’s Technical Service Laboratories at Brook- 
lyn, N. Y. have been working with petroleum waxes for many 
years. During the course of this work they have developed new 
methods of evaluating the performance characteristics of the 
waxes as they relate to the paper industry. Recently they pre- 
pared a movie showing the methods used in the laboratory for 
producing experimental waxes and for controlling their quality. 
This movie is believed to be of interest to all paper converters 
since it shows the care which is exercised in producing what 
formerly were commodity materials of a byproduct nature. This 
picture will now be shown.” 
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Discussion of Dr. Dean’s Talk 


_ (Question) What is the difference in physical composition of 
microcrystalline and paraffin waxes? 

_ (Answer) Iam not sure that we can say definitely but in general 
paraffin waxes are predominately straight chain paraffin com- 
ponents and the average length of chain is probably 24 carbon 
atoms. Microcrystalline waxes on the other hand appear to con- 
tain a substantial number of isoparaffins. The average micro- 
crystalline wax probably has 36 carbon atoms in it. In other 
words, they are higher molecular weight and in addition are 
branched chain instead of being straight chain. Good quality 
lubricating oils are highly isoparaffinic. Microcrystalline waxes 
are chemically somewhere between the straight chain paraffin wax 
and lubricants which are more isoparaffinic. 

(Question) I have two questions. (1) Do you suppose an oxida- 
‘tion inhibitor should be set by the buyer or user of the wax or is it 
incorporated in the nature of the wax? 

(Answer) It should be applied by the consumer for the reason 
that it costs money to put it in and many people who handle wax 
do not have conditions severe enough to justify that added cost. 
We, for example, supply one that is a concentrate and recommend 
that it be used in amounts of 1%. It will raise your average cost 
about 0.2 cents per pound and that is more than a large con- 
sumer—a bread wrap manufacturer for example, who is working 
on a very narrow margin could pay, therefore we do not put it in. 
The basic inhibitor is dissolved in wax so that the mixing of it is 
relatively simple. 

(Question) (2) Is the inhibitor you have for sale organic in 
nature? 

(Answer) Oh yes, it is organic. 
ficient degree. 

(Question) Have you ever used any that is inorganic? 

(Answer) No, we have not. 

(Question) It would be acceptable in some applications? 

(Answer) I cannot think of an inorganic inhibitor that would 
be soluble in wax and not have the problem of keeping it in dis- 
persion. I think you are almost limited to an organic material. 


It is soluble in wax to a suf- 


(Question) Dr. Dean, is wax stable after it is applied to 
paper? 
(Answer) I must make certain qualifications in answering 


that question, but I would say that by and large wax is stable, be- 
cause in all the tests that we have run we get relatively little 
oxidation at temperature below 140—150°, and after it is applied to 
paper it is seldom exposed to temperature over 100-110°. How- 
ever, there are certain types of butcher wrap that are made by 
impregnating with mixtures of petroleum, paraffin, and oil. We 
have had a number of complaints in the course of many years. 
I won’t say a number but they are sporadic, one or two a year— 
from people making butcher wrap that claim rancidity develops in 
storage. There is no doubt it does, which means oxidation has 
taken place. In every instance the base paper involved has been 
bleached kraft. However, when we took samples of the wax, 
petroleum or oil, whichever it might be that had given the dif- 
ficulty, and used that to impregnate an unbleached kraft, a 
bleached sulphite or an unbleached sulphite we had no develop- 
ment of rancidity. When we used the base paper, which was a 
bleached kraft, we got oxidation trouble. We suspect it was be- 
cause of bleaching residues. 

(Question) Did the use of antioxidants eliminate that odor on 
that particular sheet of bleached kraft? 

(Answer) At that time the only antioxidants we had available 
were those that we were using with lubricating oils. But we were 
very reluctant to recommend them because we strongly sus- 
pected that they were toxic. There are a number of people who 
make butcher’s wrap who always add an antioxidant to the im- 
pregnating material on the basis that, although they have to add 
0.2 cents per pound of impregnant for all their paper, they do not 
have to take back carloads of finished paper which must be 
worked off at considerable loss. As far as I know those concerns 
have had no recurrence of the difficulty. It may be coincidental 
that they are doing better bleaching, or whatever it is to the 
paper to make it less catalytic. There is no doubt that petroleum 
oxidizes, but also that some catalytic action is the cause of it. 

(Question) Dr. Dean, you said copper, zinc or steel might be 
bad, what about nickel? 

(Answer) Stainless steel isnot verybad. It is worse than carbon 
steel or black iron. It is not nearly as bad as copper. Copper- 
bearing metals such, as bronze and brass are ina class by them- 
selves. Nickel, chromium, aluminum, stainless steel are fairly 
well down the line, but nickel is not as free from catalytic action as 
is iron. 

(Question). Where is zinc in that series? 

(Answer) It is‘along in that intermediate class. It is probably 
closer to iron and steel than it is to copper. 

‘ (Question) I believe the standard test for measuring the 
amount of wax in wax paper is carbon tetrachloride extraction, 
isn’t it? 
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SURE 


Way to Remove 
Pitch from Wires 


je pitch removal presents a tough problem in your 
mill, try this widely-used Oakite method: 


First, simply spray, brush or swab OAKITE SATU- 
ROL on your wires. Allow Saturol time to soak 
through deposits. Then, rinse off with wet steam 
or water pressure. You’ll find that the solvent 
action of Oakite Saturol loosens tenacious pitch for 
easy removal by rinse, leaving wires free of all res- 
idues, ready to go back into service. 


For further details about this and other Paper Mill 
cleaning jobs, contact your nearby Oakite Technical 
Service Representative. His advisory help is yours 
for the asking. 


yzeD INDUSTRIAL ¢ 
cial te A 


ort 


AN Ne 
0] TRADE MAGE OCU. U. 5. PAT. OFF. t 
4TEp _env'® 


Te 
‘ALS « metHoDSs ° 


OAKITE PRODUCTS, INC., 68 Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives in Principal Cities of U. S. & Canada 


fisst 


Photo, Courtesy J. M, Huber Corporation 


Single Instrument Measures Smoothness, 
Porosity and Softness of Paper 


utility instrument where print- 
ing quality of paper must be 
reliably measured. 


You just interchange the lower 
test plates in the GURLEY- 
HILL S-P-S Tester to convert 
it into an instrument for testing 
either smoothness, porosity or 
softness of any type of paper, 
by measuring a given air-leak- 
age over or through the paper. 

This 3 in 1 laboratory ‘‘as- 
sistant”’ is simple to operate, 
quick and accurate, and a real 


Bulletin No. 1400 describes 
the S-P-S Tester as well as 
other Gurley paper testing in- 
struments. It’s worth writing 
for today. W.&L. E. Gurley, 
Station Plaza & Fulton Sts., 
Troy, New York. 


DYESTUFFS 


and 


AUXILIARIES 
for the Paper Industry 
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Dyestuff Makers 
Since 1859 


GEIGY COMPANY, %e. 


89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 


BRANCH OFFICES: Boston * Charlotte, N.C. * Chicago * Los Angeles * Philadelphia 
Portland, Ore. * 
IN GREAT BRITAIN: The Geigy Co., Ltd., National Buildings, Parsonage, Manchester 


Providence * Toronto 
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(Answer) Actually I don’t know that you would have to use 
carbon tetrachloride unless there was some rosin which was in- 
corporated in the wax blend so that it would be difficultly soluble 
in petroleum solvents. In our laboratories we use petroleum sol- 
vents. We believe we remove all the wax. There is one ad- 
vantage in using a paraffinic type solvent which is that you do not 
tend to dissolve so much of the rosin sizing which may throw your 
results off. 

(Question) What solvents do you use? 

(Answer) It is what you people probably know as petroleum 
ether. 

(Question) Would that be well suited for paper with a very 
low wax content? Anything else better? ; 

(Answer) With alow wax content the more anxious you should 
be to leave the rosin in the paper and not extract it, particularly if 
you are trying to identify the,type of wax or to determine its 
characteristics. We use a Soxhlet extractor in our laboratories. 

(Question) Then how do you separate the wax from the 
ether? 

(Answer) Just by evaporation. ; 

(Question) Have any trouble with the wax being carried off 
too? 

(Answer) No, if you use a steam bath and air jet and don’t 
heat it too long. However, you are perfectly correct. It is possi- 
ble to vaporize some of the wax if it is overheated. 

(Question) What would be the boiling point of 135° paraffin 
wax? Boiling point and flash point. 

(Answer) Iam not sure about the boiling point because you 
could not distill it without cracking unless you used a vacuum. 
The boiling range would be about 600 to 800°F. if you could 
distill it at ordinary pressure. The flash point will be in the neigh- 
borhood of 400°. However, if you get cracking of wax, which can 
take place, you will form gasoline. Cracking of heavy petroleum 
products to gasoline is conducted by heat and pressure. You 
make little ones out of big ones, so that it is possible in some cases 
to get a low flash point. If carefully run it should be around 
400°F. Microcrystalline waxes will run higher; their flash points 
will be 500°-550°F., because they come from higher boiling 
petroleum fractions. 

(Question) Dr. Dean, would you say polyethylene improves 
the durability and low-temperature flexibility of paraffin? 

(Answer) It doesn’t improve the low-temperature flexibility 
tremendously but it does make it more durable at low tempera- 
ture. In order to get good low-temperature flexibility you must 
add a plasticizer. Microcrystalline wax is a typical plasticizer. 

(Question) What are the optimum percentages of those two? 

(Answer) To get fairly good low-temperature flexibility you 
must use 25 to 35% of microcrystalline wax. When you get in 
that range you are getting to the point where you are apt to have 
blocking trouble. For that reason it might be necessary to add 5 
to 10% of polyethylene. 

(Question) How do the prices of microcrystalline wax compare 
with that of paraffin? 

(Answer) That depends obviously on the quantities you order, 
but they are somewhere in these ranges. Paraffin wax at perhaps 
7 cents per pound; microcrystalline waxes, if you buy them in 
comparable quantities would be about 8 or 9 cents per pound, and 
polyethylene of course is quite expensive—that is up in the 40 to 
50 cent range. You are making a high-priced wrap when you 
start using 5 to 10% polyethylene in the wax blend. 

(Question) Does polyethylene help microcrystalline wax the 

same way as in the mixture? 
_ (Answer) We do not see that it does enough by itself. to 
justify its use. It is only when the microcrystalline wax is being 
used with paraffin. It is possible that some people are using poly- 
ethylene with microcrystalline wax and no paraffin. I don’t 
personally know of any such use. It would seem to be throwing 
your money away. 

(Question) Could you get or add greaseproofness to paraffin 
wax with polyethylene or would you have to use too much of it? 

(Answer) I think you could, but you can only go so far with 
any petroleum wax with respect to greaseproofness. After all, 
waxes are soluble in oil or grease, and cellulose itself is not. If 
you have an open sheet of paper and you subject it to the action 
of grease, the grease is going to go between the fibers. If you fill 
those openings with wax, you will slow down the passage of 
grease. The degree of grease resistance you get is dependent 
upon the solubility of the wax in the grease. However, if you 
raise the melting point of the wax, you reduce its solubility in fat, 
which means you increase greaseproofness. For example by 
raising the melting point of wax from 125 to 165°F. you cut down 
the amount of grease that will pass through to 1/4 of what it was. 
Using polyethylene will also reduce solubility so that you will 
enhance grease resistance but we are never going to get true 
greaseproofness. We are never going to get true greaseproofness 
with waxes for that implys that grease will never go through the 
sheet. You will get grease resistance. The only really grease- 
proof sheets are glassine, parchment, or cellophane where you 
have approached a continuous film of cellulose. 


Vol. 33, No.7 July 1950 TAPPI 


(Question) What are safe tempera 
handling of liquid waxes? pe si dean ree end 

(Answer) That too is a relative matter because you have so 
many factors involved. One of them is surface area. If you had a 
wax tank which covered a large area and only was 6 inches deep, 
you might say a safe temperature would be only 140°F. If you 
stood that tank on end so that you only exposed a very small sur- 
face area you might have a safe temperature range of 230 —250°F. 
You also have the effect of metals which we talked about earlier. 
There is also the amount of agitation given the wax, so that it is 
very difficult to answer the question specifically. By and large 
for paraffin if you can hold your temperature down to 150°F. and 
have no copper present, you are fairly safe. For that reason you 
should never use superheated steam or high-pressure steam in 
heating the wax. It should be low-pressure steam or waste 
steam. 

(Question) By low-pressure steam—how low? 

(Answer) Approximately 3 to 5 psi., for waste steam. That 
will give only a temperature at point of contact of 215-220°F. 
Also you should use agitation to keep the wax moving beyond the 
- hot point so as not to build up high local temperatures. 

(Question) Do you get less oxidation at a specified high tem- 
perature with a low melt wax or a high melt wax? Or, isn’t there 
any difference? 

(Answer) In general high melting waxes are more stable than 
low melting waxes, even where only paraffin waxes are involved. 
When you get into microcrystalline waxes which also are high 
melting, you have two factors involved. One is the high melting 
point, but the more important is the fact that these waxes are 
seldom refined to a state where they are water-white in color. 
The colored bodies, contain oxidation inhibitors which are put 
there by nature. We know if microcrystalline waxes are refined to 
a very light color—almost water-white—they go rancid rapidly; 
much more so than those that haven’t been given that degree of 
refining. That is one reason you will find very little white micro- 
crystalline wax on the market. It costs a lot of money and it 
isn’t very color stable. 

(Question) What system would you recommend for keeping 
transfer lines to temperature? 

(Answer) If you run a small pipe with low-pressure steam 
along the wax line and lag it with asbestos or some other material 
you can do a pretty good job. It is better to do that and keep the 
temperature down than to heat the wax to a high temperature 
and hope it doesn’t solidify in the line. The lower you can keep 
the temperature of the wax at all times the better off you are. 

(Question) What is the quickest laboratory method of checking 
the oxidation stability of your wax? 

(Answer) The only one which we knowis really meaningful is 
the method illustrated in the movie. Heat the wax to about 
300 °F. with oxygen and in 24 to 48 hours the end of the induction 
period will be reached and oxidation will start. 

P (Question) Do you check that by titration or peroxide num- 
er? 

_ (Answer) Both peroxide and acid numbers are determined. 

You cannot rely entirely on either one alone because peroxides are 

~ constantly changing to acids. However, if only one determination 

is to be made, the acid number is the better of the two. 

(Question) How about heating with a catalyst—say copper? 

(Answer) It is difficult to reproduce results. Why? I don’t 
know. We just use a glass tube with oxygen. It is an empirical 
test at best, and probably would be difficult to check from one 
laboratory to another. 

(Question) Does the small amount of water you get in the 
bottom of a storage tank have any effect on stability? 

(Answer) No. As far as we can tell water doesn’t have much 
effect on oxidation. The greatest trouble you have with water is 
that when the wax is heated to over 212°F. the water tends to 
boil out of the wax and it starts splattering. As far as we know, 
it is the only harmful effect you are apt to get. 

(Question) What is the future for the purchase of wax by 
specification or by properly described performance tests? 

(Answer) Iam going to answer that question by asking, what 
would you do if paper customers put more and more specifications 
on the paper that they purchase? The first thing would be that 
you would resist because it would cost you more money. On 
the other hand if the entire trade insisted on it, you would do it. 
We have the same situation with wax. Obviously, the more we 
can turn out by standard methods the better we like it because we 
keep our costs down. On the other hand competition and 
customers may force the industry to more specifications than 
exist today. Asa matter of fact, some people buy less on melting 
point than they do on the hardness at 100°. It is going one step 
further along the line. There is a committee operating in TAPPI 
and also in ASTM to develop various test methods. We ourselves 
feel certain of these methods being meaningful. Some we are a 
little skeptical about. I would say there is a trend away from 
commodity type purchasing to insistence on more binding speci- 
fications. Within our own company our manufacturing specifica- 
tions today are a great deal stricter than they used to be. 
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(Question) What is significance of tensile strength in waxes to, 
let us say, elasticity? 

(Answer) Tensile strength is somewhat a measure of dura- 
bility, toughness and cohesiveness. Flexibility has no definite 
relationship to tensile strength. For example, you can have a 
wax of low tensile strength and which is very flexible. Another 
difficulty is found in the measure of tensile strength. Conven- 
tional procedures give the wax briquet a rather sharp break, and 
you can perform some rather peculiar gyrations with wax blends. 
If you add 3-5% microcrystalline wax to paraffin you can in- 
crease the tensile strength by the methods normally used by as 
much as 50%. However, when you add 10% microcrystalline 
wax the curve takes a drop and you get below the original tensile 
strength of paraffin. Finally if you add 20-25% the tensile 
strength goes back up again. I would believe the 10% blend, 
even though it has a lower tensile strength would be a tougher, 
more durable wax than the one containing only 5% micro- 
crystalline wax. 

(Question) What customers are using the microcrystalline 
wax, polyethylene combination—what are they making? 

(Answer) Blends of microcrystalline wax, paraffin wax and 
polyethylene are used on frozen food wrap, locker paper, and 
even bread wrap among other papers. 

(Question) What type of wax is used in wax size? 

(Answer) Most of it is paraffin type wax although micro- 
crystalline waxes and even petrolatums are employed. 

(Question) How are they emulsified? 

(Answer) A wax emulsion is not an emulsion in the physical 
chemist’s sense of the word. It is more of a dispersion because it is 
a solid in a liquid rather than a liquid in a liquid. In general there 
are two types of wax emulsions. One type is emulsified with a 
soap, but it is not regarded with very much favor with the paper 
industry since such an emulsion breaks quickly if hard water 
conditions are encountered or if pH is much below 7.0. This is 
particularly important in beater sizing. The other type of emul- 
sion is made with proprietary emulsifiers which are in themselves 
resistant to hard water and to acids. Therefore, the emulsion is 
resistant. The natures of the proprietary compounds are rather 
closely guarded secrets of the manufacturers of wax emulsions. ~ 

(Question) Is there any strength loss using wax size? 

(Answer) Yes. If you size in the beater you must admit there 
is some loss. 

(Question) Does it act as a lubricant? 

(Answer) Probably that is part of the answer. Treatment ata 
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size-press has less effect because formation has already taken 
place. Wax emulsions have a softening effect that is advantage- 
ous for such things as wall hangings, tablet paper, and the like. 
They also tend to reduce curl. There are some places where the 
loss of strength is advantageous. I understand that people mak- 
ing milk bottle caps with lift tabs frequently put wax in the inner 
ply of that sheet deliberately to soften that ply so that it 1s very 
easy to pry up the tab. ie. 

(Question) When you speak of durability of wax on a waxed 
sheet of paper exactly what do you mean? : 

(Answer) I mean resistance to marring of the wax film in 
handling. " : : 

(Question) Would it be correlated with tensile strength? 

(Answer) It would be correlated to an extent but there are 
other factors. 

(Question) These antioxidants you were talking about—you 
say you supply them in a wax solution? 

(Answer) Yes, because the active ingredient we are using is 
very difficult to make soluble and it would be rather a problem for 
a mill to put it into the wax directly. 

(Question) What is the physical connection between _poly- 
ethylene and paraffin? There is no chemical combination is 
there? 

(Answer) Probably if you look at a mixture under a micro- 
scope you would find a colloidal dispersion. By and large any- 
thing soluble in wax will have very little effect in modifying its 
properties. You are dealing in colloid chemistry. 

(Question) How would certain resins affect it? 

(Answer) Such as. 

(Question) Well, the vinyls? 

(Answer) They are quite insoluble. Take the commonest 
resin—ordinary rosin. You can put rosin in wax. In fact it is 
used occasionally with microcrystalline wax to enhance its bind- 
ing properties. The difficulty is that the resin tends to oxidize, 
and when it oxidizes it becomes insoluble. You end up with a 
gummy deposit in your wax tank. Anything that is highly un- 
saturated would probably do the same thing. You can take other 
resinous materials which are soluble in wax and you will find they 
have little effect in varying the properties unless you use large 
quantities. Here you are dealing with a one phase system and are 
getting away from a colloidal dispersion. You don’t get the 
effect of the resin in this case. 

(Question) Is it possible to make an emulsion with paraffin and 
precipitate a continuous film of wax on paper? 

(Answer) The only way you could do it is to precipitate the 
emulsion and subject it to heat so that the individual wax 
particles are fused into a continuous film. In the emulsion they 
are separated by the protective colloid, after they are precipitated 
the boundaries between the wax particles probably still exist. 
It would require laying down quite a thick film of wax which 
would be quite difficult. I don’t know that anybody has done it 
on paper. You can do it on wood or on substance that is not so 
fibrous as paper. 

(Question) What has been your experience about the flexi- 
bility remaining constant after microcrystalline wax has been 
applied to greaseproof paper? Does temperature or anything 
else affect that? 

(Answer) You might affect the flexibility of your finished 
sheet if you store your paper at a slightly elevated temperature 
where the wax would tend to soften and become absorbed into 
the board. Then you would not have a continuous film of wax 
which might detract from flexibility. The fact that you have two 
sheets with no real lubricant between them might detract from 
flexibility. I would think it would be more the effect of the paper 
than of the wax. 


(Question) We tested the paper for flexibility before we stored 


a 


it. This board was laminated with parchment. We had con- 
siderable difficulty with that board. a" 

(Answer) Was the paperboard humidified before laminating? 

(Question) No, we laminated with wax. 

(Answer) Let me explain. If you take parchment and expose 
it to a dry atmosphere it will lose moisture and become less 
flexible. Is that correct? 

(Question) Yes. Pitty 

(Answer) It is possible that in the laminating operation you |} 
have subjected the paper or the parchment to an elevated tem- 


perature and have dehydrated it. That might be enough to |§ 


make it so stiff that you would have this difficulty. I would 
think one way to overcome the difficulty would be to humidify 
slightly as you are winding it. There is another factor that is in- 
volved in laminating glassine to glassine. A plasticizer is often 
added to the wax so that the wax does not detract from the basic 
flexibility or softness of the glassine, which itself is usually 
plasticized internally. Viscous oils of one type or another are 
used as plasticizers. They, of course, have no effect on the paper, 
but are used to make sure the wax is as flexible as the paper. 


Meeting of May 18 


The Hudson Valley District met at Milfrank’s Restaurant, 
near Glens Falls, N. Y. on May 18. 
The following officers were elected: 


Chairman—Robert Moynihan. 

Vice-Chairman—Hugh H. Lavery, International Paper Co., 
Palmer, N. Y. 

Secretary-Treasurer—Grant Cole. 

C. N. Hagar, Jr. of the BFD Div., Diamond Match Co., 
Plattsburgh, N. Y. Past-Chairman was elected to the 
Executive Committee. 


The speaker was Walter Mikelson of the General Electric 
Co., Schenectady, N. Y. who discussed “Isotopes in Industry.” 
Mr. Mikelson pointed out that radioactivity is as old as the 
sun, which is an example. Its oldest uses by man, he said, 
are x-rays and radium which were discovered by their effects 
on photographic plates and their ability to cause fluorescence 
in certain materials. 

The speaker said that in the near future the use of radium 
may be replaced by less expensive materials of more control- 
lable intensities. In describing types of radioactivity he 
termed alpha rays as having slow moving particles and low- 
depth penetration, beta rays as being faster and more pene- 
trating, and gamma as having no mass, high velocity, and 
high penetration. All are dangerous to man if not properly 
used. On this point he said that if the instructions regard- 
ing safety that come with instruments having radioactive 
components are followed, the danger is no greater than from 
the luminous crystal of a watch. 

Examples of the uses developed for these instruments in- 
cluded measuring of temperature, vacuum, pressure, weight 
and thickness; determining the depth of drilling levels, the 
performance of lubricants, the evaluation of sulphur and phos- 
phorus in steel, and measuring the depth of the seal on a drill 
hole. 

A film on logging, by Finch Pruyn and Co., by the use of a 
Wissen cable was shown. 


DRAPER BROTHERS COMPANY | 
CANTON, MASS. 


74 A 


Vol. 33, No.7 July 1950 » TAPPI 


’ Delaware Valley 


The Delaware Valley Section met at the Engineers Club, 
Philadelphia, Pa. on May 25. The meeting was called to 
order by Chairman John P. Weidner of the Container Corp. of 
America, Manayunk, Pa. He thanked the members for their 
part in the year’s financial success which followed the good re- 
sponse to requests for dues payments. Chairman Weidner 
stated that he was proud of the job done by his staff of officers 
for the year coming to a close and that he was turning over 
the reins of the Section to Gus Erspamer, who had done so 
well as Program Chairman for 
the year 1949-1950. Dr. 
Erspamer thanked John Weid- 
ner for the introduction and 
stated that his hope was to do 
as good a job in the coming 
year as Chairman Weidner 
had done in his two years as 
Chairman. The other officers 
who are to serve during the 
coming year were introduced 
to those present. These are: 
Arthur J. Haug, First Vice- 
Chairman; Harold Brill, John P. Weidner, retiring 
Second Vice-Chairman; Frank chairman of the Delaware 
Lovegren, 7'reasurer; and Emil Valley Section of TAPPI 
Padavic, Secretary. Acknow- 
ledgments were made, specifically, to John Macadam, who ar- 
ranged the Maintenance Panel Meeting program, and to Jack 
Harper, who has devoted much time and effort in managing 
the name badges. The badges have been very helpful in 
promoting better acquaintance between members. 

Dr. Erspamer presented Moderator Harry C. Merritt, 
Downingtown Mfg. Co., Downingtown, Pa., who took charge 
of the evening’s Panel Discussion. 

The Panel Members included: 


C. M. Connor, W. C. Hamilton and Sons, Miquon, Pa. George 
E. Ellis, Jr., Scott Paper Co., Chester, Pa. C. F. King, 
Westinghouse Electric Corp., Philadelphia, Pa. N. B. 
Rohrbaugh, P. H. Glatfelter Co., Spring Grove, Pa. Karl R. 
Wolf, Scott Paper Co., Chester, Pa. 


A questionnaire, “I would suggest the following subject for 
discussion by the Panel on Paper Mill Maintenance at the 
May 25 meeting,” was distributed to those in attendance at 
the April 27 meeting. The responses were used as the basis 
for the evening’s discussion. The moderator read the ques- 
tions, and after each question referred it to the various panel 
members who voiced their opinions, experiences, or other 
comments concerning the question under consideration. The 
moderator and members of the audience also participated in 
the discussion. 


1. What can the paper-machine builder do to aid mill main- 
tenance? 

Mr. Ellis: Design engineers should give full consideration to 
the fact that their machine will need repairs and provide for it. 
For example, the design should allow bearings to be pulled with 
relative ease and a minimum of time loss; types of material 
should be considered; and driers should be equipped with dip- 
pers or siphons which can be inspected and replaced readily. 
Builders should caution the owners concerning possible results 
if the owners’ suggested designs are used. 

Mr. Wolf: A builder installs a machine on the floor of his shop, 
whereas, oftentimes a machine installed in the mill has been de- 
signed so that disassembly is impossible without resort to use of 
contortionists. 

Mr. Rohrbaugh: How is the machinery builder to find out? 
If a builder would send service men, at no charge to the buyer, 
they could check on the proper design, and also check on what is 
wrong with installed machinery. In this way the builder would 
strengthen his position in his field. 

Mr. Connor: Buyers don’t always give all the data needed by 
the builder. Too often buyers fail to avail themselves of serv- 
ices which the builder offers. 

Mr. Merritt: In defense of the machine builders, designing 
draftsmen are just that and not papermakers. Sometimes an 
idea from one customer is included in a standard design and then 
the builder finds that the next customer wants no part of the idea. 
This is one of the things which makes it so difficult to establish a 
universally satisfactory design on a machine. 

Mr. Ellis: Maintenance is interested in the least amount of 
down time. To attain this an exchange of ideas is required be- 
tween staffs of customer and builder. An example of this is in the 
selection of a type of pump for a particular job. 

2. What piece or pieces of equipment or section of machinery 
requires greatest attention, and are there any suggestions which 
would help the manufacturer to design a more satisfactory unit? 
What part of the mill requires the most maintenance? 

Mr. Ellis: A paper mill is so integrated that it is hard to 
divorce sections. I would suggest drier joints, so important to 
drying; there can be no slipping chain drives; and on high- 
speed-machines rolls must be dynamically balanced. All parts are 
related so that maintenance is one over-all problem. 

Mr. Wolf: V1) go along with Mr. Ellis. On a Yankee drier, 
maintenance borders on loving-kindness. It is inspected at every 
opportunity and grinding and polishing takes place when neces- 
sary. This creping drier is the most delicate part and gets the 
most attention. 

Mr. Rohrbaugh: There are two critical parts. The first is the 
calender stack where the rolls must have a good, ground surface 
and have the proper crown. The second is the wet end where the 
sheet is formed. This is particularly true of the fourdrinier 
machine, especially, the inlet which does not require much main- 
tenance but must be right. Its operation or design is not up to 
maintenance but the responsibility falls back on them when 
something goes wrong. 

Mr. Merritt: Each mill presents a different set of conditions. 
By recording the amount of maintenance required, the most 
troublesome part will become evident. 

3. What is the relative importance as applied to special equip~ 
ment, such as, electric drives, of: (a) Preventive maintenance on 
plant level? (b) Outside services? (c) Replacements? 

Mr. King: Good electrical maintenance keeps ahead of the 
papermaker so that there is no loss of production due to elec- 
trical failures. Whether the maintenance is done by plant per- 
sonnel or outside help depends on the experience, ability, and 
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knowledge of the inside help. When I think of paper-mill elec- 
trical equipment, I think, principally, of sectional paper-machine 
drives. These require a broader knowledge of electrical funda- 
mentals for satisfactory operation and maintenance than do other 
drives. Our general practice, which may be extended if necessary, 
is to keep in close touch with the electrical installation force to 
render advice when the installation is being made. Following 
installation we make checks and adjustments, put the drive into 
service and instruct the plant personnel. This program, in the 
large majority of cases, results in the mill electrical organization 
being able to take over. Renewal parts should be purchased from 
the manufacturer of the apparatus with which the parts are as- 
sociated. Usually, the mill electrical force is capable of installing 
such parts. : ‘ 
Mr. Wolf: In order of importance: (1) preventive mainte- 
nance, (2) replacements, (3) outside services. We make every 
effort to get equipment for which service is available locally. 


Mr. Rohrbaugh: Preventive maintenance in the plant must 


depend on outside services until the inside help gets sufficient, ex- 
perience to handle it. The distance from outside services is & 
factor. The greater the distance, the greater the importance of 
plant level maintenance. 

4. Stock pump maintenance, how often? 

Mr. Connor: I presume the question concerns scheduling. 
With good record keeping and barring breakdown, the normal 
lubrication and packing attention required becomes a matter of 
mill] experience. 

Mr. Rohrbaugh: A plunger pump requires more attention than 
a centrifugal pump. At P. H. Glatfelter Co., a running check is 
made, externally, once a week and the pump is opened once a 
year. 
~ Mr. Joseph Armstrong (Scott Paper Co.): I don’t know that I 
can say any more than has been said. We make rigid inspections 
and carry spare parts on hand. A wire (from pulp bales) condi- 
tion may allow indefinite operation time or it may cause trouble 
in 24 hours. 

5. What is your choice of oil for paper-machine lubrication? 

Mr. Connor: It depends on the recommendations of the manu- 
facturer of the equipment or the manufacturer of the auxiliary 
equipment, such as bearings. For example, tests were made to 
determine the best lubricant for a supercalender operating at 
high pressures and high temperatures. I would suggest the serv- 
ices of a lubrication engineer but would be guided by the machine 
builder’s experience. 

Mr. Wolf: Oftentimes manufacturing equipment is not used as 
it was designed to be used. In such a case the lubrication engi- 
neer is called on in an attempt to solve the problem. The lu- 
brication oil supplier will be able to recommend the proper lu- 
bricant, if he has a proper knowledge of operating conditions. 

Mr. King: For sleeve-bearing motors in paper mills, a well re- 
fined, pure petroleum oil, free from acid, sediment, dirt or other 
foreign material, having a viscosity of from 180-220 seconds 
SAE at 100°F. and having a maximum pour point of 35°F. is, 
generally, suitable. 


6. What is the proper routine procedure for cleaning of suc- 
tion press rolls to keep them in top operating condition? 

Mr. Ellis: This depends on the mill. In some mills the holes 
will clog and in others this is no problem. At Scott Paper Co., 
suction press rolls are pulled according to a regular maintenance 
schedule and each roll gets a major overhaul once a year. If the 
vacuum on the roll is watched and records kept, it will be shown 
when the lips need attention and whether the cleansing program 
is adequate. 

Mr. Rohrbaugh: At P. H. Glatfelter Co., we have the problem 
of holes plugging on both suction press and suction Gouch as our 
stocks contain plugging materials. So far, the manual methods 
of drilling and punching are being used. From a mechanical 
standpoint, the rolls are opened twice a year to determine the 
condition of the inside of the roll. 

Mr. Connor: The most modern method is the use of high (1000 
p.s.i.) pressure water applied while operating the roll. This is 
more successful than drilling where there is a danger of breaking 
off drills. Following the old method, the roll is boiled out with a 
hot alkaline solution, where the temperature is maintained a 
150-160° for four hours. Then eight men on a side drill for four 
hours. Using this method the machine was down for eight to ten 
hours every 90 days. Using the Hydrosilica pump every time the 
felt is changed there has been no need for drilling since 1946. 

7. How do you control oil leaks on vertical stack driers? 

Mr. Merritt: The problem is the same on a leaking bearing on 
any drier. 

Ray E. Stearns (Empire Box Corp., Stroudsburg, Pa.): My 
experience is that it is practically impossible to keep an oil bear- 
ing from leaking. With a proper grease for the temperatures 
encountered, the oil can be eliminated. 

‘ r, Merritt: It comes down to getting a bearing that doesn’t 
eak. 

8. What is the value of a good steam joint? 
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Mr. Merritt: This is a sore subject. : 

Mr. Ellis: A steam joint presents a problem with salts in the 
steam, carbon disks, etc. The answer is to keep on top of their 
maintenance, replace them religiously and as soon as possible 
when failure occurs. . ; 

Mr. Rohrbaugh: A good steam joint results in a reduction of the 
electric horsepower to drive the drier section. ~~ 

Mr. Connor: It is possible to reduce the amount of oil in con- 
densate going back to the boilers with good joints. 

Paul E. Rogers (Scott Paper Co., Chester, Pa.): I don’t know 
what thought is behind the question but assume that it is horse- 
power. Some joints are designed so that the steam pressure Is 
directed so as to tighten the joint. , 

9. How often should motors be cleaned and repainted? 

Mr. King: I don’t believe an answer to this question can be 
given'which would apply to motors in all paper mills. Operating 
conditions vary widely, for examples: temperature of windings, 
amount of moisture and chemicals in the ventilating air. De- | 
terioration or thermal aging of the varnish on windings of motors | 
renders the basic insulating materials vulnerable to failure in the 
presence of water, oil, dirt, and other contaminants. High oper- 
ating temperatures accelerate thermal aging. One of the large 
manufacturers of paint has a slogan, ‘Save the Surface and You 
Save All.” This might well be applied to motor windings. It is 
good practice to megger the windings of motors at regular inter- 
vals. The insulation resistance at 75°C. should approximate one 
megohm for each 1000 rated volts of the motor. This should, 
approximately, double for each 10°C. reduction in motor-winding 
temperature. When the insulation resistance continues to drop 
between tests or when there is a more than average drop between 
tests, it is time for the windings to be cleaned with one of the 
numerous petroleum distillates available for this purpose and re- 
varnished. In the paper industry, as in other industries, ‘“Clean- 
liness of the Electrical Equipment is the Big Brother of Continu- 
ous Production.” 

C. J. Shafer (Empire Box Corp., Stroudsburg, Pa.): Using a 
drying varnish such as Glyptol isn’t there a chance of driving 
moisture into the winding? How can a motor be dried without 
special equipment? 

Mr. King: The motor should be dry before varnishing. A 
high megohm reading indicates dryness. 

Mr. Connor: In most mills it is possible to rig up unit heaters, 
etc. High-pressure steam may be used in an emergency to dry to 
a safe point and. then the motor be allowed to dry in operation, 
fairly successfully, where no prolonged drying is advisable. 

Mr. Shafer: How about a low-voltage current across the line? 

Mr. King: That is all right if care is taken to be sure the current 
doesn’t overheat the windings. 

10. How is your instrument group handled? 

Mr. Wolf: At Scott Paper Co., the Instrument Department is 
in the Engineering Division. We have approximately eight men 
who have been trained on the job and they have done an ex- 
cellent job. Their work is divided up into sections and they 
handle all instruments except the electrical. Their training is 
augmented by training periods at instrument manufacturers’ 
plants and schools. The department has been operated with good 
continuity but is not perfect, yet. New men must be trained and 
it takes six months to a year for the men to be able to find their 
way around the mill. 

Mr. Rohrbaugh: We have three men at P. H. Glatfelter Co- 
They were hand-picked and started under the electrical foreman. 
Recently, they have been cut loose from this foreman but are 
under his supervision. Our instrument men are trained at the 
plant. We also have these men receive training by attending the 
courses offered by the instrument manufacturers. 

H. H. Street (National Vulcanized Fibre Co., Yorklyn, Del.): 
How many instruments does one man maintain? 

Mr. Rogers: At Scott Paper Co. one man takes care of over a 
hundred instruments. We expect to get this down to about sixty 
instruments per man. 

Mr. Merritt: Does each man take care of all types or are they 
specialized? 

Mr. Ellis: They are not specialized. 

Mr. Wolf: We have a repair crew of three who spend full 
une on repairs. The other five are divided as to section responsi- 

nilities. 

J. Howard Wright (W. C. Hamilton and Sons, Miquon, Pa.): 
How are paper-testing instruments maintained? 

Mr. Wolf: These are under the jurisdiction of the testing 
laboratory. No differentiation is made between testing and con- 
tro] instruments. 

Arthur J. Haug (Scott Paper Co., Chester, Pa.): The Instru- 
ment Department has always serviced Testing Department in- 
struments. They are naturals for this job. 

11. How are your paper-machine preventive maintenance 
shut-downs scheduled? What is the best method? 

Mr. Merritt: Regular clothing changes and week-end shut- 
down should, properly, be integrated into this schedule. 

Mr. Rohrbaugh: At P. H. Glatfelter Co. preventive mainte- 
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_ nance is scheduled according to clothing changes, especially, wir 
_ changes. After three weeks of wire life the TCA aics denen: 
ment tells the operating department how much time will be re- 
quired. They are then allowed so much time by the operating 
_ department and jobs are scheduled accordingly. 

Dr. Haug: Wow much time? 

Mr. Rohrbaugh: Six to eight hours on some wire changes, none 
' on others. This shutdown time is from paper off the reel to 
paper on the reel following the shutdown. 

Mr. Wolf: How long do felts last? 

Mr. Rohrbaugh: Felt changes are made every four weeks on 
first presses and eight weeks on second presses. 

Mr. Wolf: With us, arrangements are scheduled with other 
clothing rather than with wires. 

Mr. Ellis: The question of how often and when depends on 
_ many things. Six months for some items and yearly for others 
narrows it down. We try to build the job around the maximum 
allowable downtime. The economics of downtime costs must be 
considered with caution. Such considerations of flexibility and 
-interchangeability add up to length of time the machine is down. 

12. What system of “‘preventive repair” can be suggested as 
better economy? ; 

Mr. Connor: Mr. Ellis touched on this. By speeding up 
maintenance it is possible to spend money without knowing it in 
loss of operating time. Money spent in prolonged maintenance 
may be returned many times over. A good job of cleaning re- 
sults in a cleaner product. Another gain is that of less damage 
from mechanical failure due to a hurried repair job. A shower 
_ pipe through a wire or a bolt through a press as compared with 
highest possible felt and wire life all add up. 

Mr. Wright: Is there an advantage in having specialized 
mechanics in the machine room or in having men assigned to a 
particular machine or machines? 

Mr. Wolf: At Scott Paper Co. each machine has a man who is 
responsible for bolting couplings, wire guides, oiling, etc. He 
checks on the oiler but does not relieve him of his primary re- 
sponsibility. In the service shop there are various experts. 
One man may be an expert on wire guides, for example. These 
men are chosen for their definite mechanical aptitudes. 

Mr. Rohrbaugh: At P. H. Glatfelter Co. there is one man on 
each tour who services all the machines. He is one of the manu- 
facturing personnel and directly responsible to the operating 


superintendent. 
Mr. Ellis: At Scott there is a man on each tour besides the 
specialists. 


Mr. Merritt: What are your oiling personnel schedules? 

Mr. Rohrbaugh: One man on each machine does the oiling 
and one man on the day shift checks all oiling. 

Mr. Ellis: We have an oiler around the clock. The paper- 
machine mechanic is responsible for the close oiling and greasing 
while running. He checks on maintenance, too. We get good 
coverage by this means. Also, the mill engineer, who is on each 
of the three shifts, cooperates with the oiler. 

Mr. Wolf: The electricians oil and grease their motors. 

Glen T. Renegar (Container Corporation of American, Mana- 
yunk, Pa.): What is the cost of maintenance per ton of product? 
How much is allowed in the budget for the entire mechanical 
department? 

Mr. Ellis: Our costs are figures on the cost per case and we are 
kept on the target by this cost. We keep a forty hour week, hold 
clothing changes to a minimum, and keep machines running to do 
this. 

Mr. Renegar: Is maintenance help cost kept separate? 

Mr. Ellis: We have a maintenance pool. Machine mechanics 
are in this pool, also, riggers, etc. Not including converting 
maintenance men we have about 140 and with the electricians 
about 170 men. We believe it pays dividends. 

Mr. King: Who furnishes oiling specifications and schedules 
to maintenance men? 

Mr. Ellis: This is done on regular schedules with routine 
checks. 

13. What type of work-order system works best? What is 
needed on this type of form? 

Mr. Connor: They should be the simplest which can be de- 
vised to meet the conditions. They should provide for man-hour 
distribution of expense. They should, also, provide for a report 
as to whether the job is completed or needs further attention. 

Mr. Rohrbaugh: Our system works, anybody may request a 
job. This is approved or rejected by the department head as a 
first screening. The department head may have to do some fast 
talking, at times, to explain why a job is not done, but that is part 
of his job. The equipment number assigned by the plant must 
appear on the request. Also, an accurate description of the work 
to be done must be on the request. If not, the request is returned 
to the department head. A second copy of the work order is 
given to the foreman in charge of the job and this is returned to 
the Engineering Department where costs of labor and materials 
are figured. Each mechanic lists the time spent on each job by 
job number. 
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Mr. Ellis: In our work-order system, each department head 
screens the work requests. The mill is divided up into three sec- 
tions. For example, the Paper Division Manager routes a work 
request to the Job Planner who investigates the job before giving 
it a job number. Upon completion, Cost Accounting gives a de- 
tailed cost of the job. The cost of maintaining any section is 
readily available. ‘ 

14. Who should be responsible for proper start-up of equip- 
ment after a breakdown repair? 

Mr. Connor: The operating superintendent should be re- 
sponsible on production equipment. Where a maintenance man 
is assigned to a specific machine it is easier to place this responsi- 
bility. It is more difficult if the maintenance foreman is re- 
sponsible. The production superintendent is responsible for any 
loss of production, so, he had better be sure that the machine is 
ready to go. 

Mr. Wolf: There is‘no argument at Scott. The man running 
the machine is,responsible but the maintenance shop responsi- 
bility comes back home if anything goes wrong. 

Mr. Merritt: Who tells who it is ready to start? 

Mr. Wolf: The job responsibility is listed on the job check list. 
Where various sections are being worked on together it seldom 
happens that they come out even. The Division Manager is 
responsible, but the Planner is normally on the floor and helps to 
coordinate and arrange for starting-up. 

15. What is the proper sequence for a paper machine shut- 
down to avoid fiber loss, stream pollution, etc.? 

Mr. Connor: It depends on the conditions. With slow run- 
ning machines it is possible to do much to lower losses. Not just 
pull switches and open clutches. On machines running up to 400 
f.p.m. it is possible to take stock off the presses by slowing down 
on the wire. In order to have no stream pollution there is not 
going to be any reduction of the load on recovery equipment. 

Mr. Wolf: In running machines at speeds of 1700-1800 f.p.m. 
the problem in shutting down is to keep from flooding the place. 
We run down the storage chest at a definite time before the 
scheduled shutdown, then run down the machine chest as low as 
possible. i 

Dr. Haug: Our Waco filter doesn’t handle mill shutdown 
waters. The white water is carried away in such a manner as not 
to exceed pump capacities. With a single machine shutdown it is 
only a matter of one or two chests, whereas, on a mill-wide shut- 
down, the problem is greatly accentuated. 

Mr. Connor: As to sequence, the savealls should be shut down 
last in order to lighten the load on other recovery equipment as 
much as possible. 

16. ‘“Saveall Efficiency’—What is average efficiency for 
fibers?; for fillers? What are common errors made in using them 
and can efficiency be improved? 

There were no comments on this question. 

H. L. Berg (Bulkley Dunton Pulp Co., New York, N. Y.): In 
regards to suction roll cleaning, I tried to interest some roll 
manufacturers in a Finnish patent some years ago. The rolls are 
cleaned with a jet of water at 150 p.s.i. which oscillates over the 
turning roll. Four rolls may be cleaned in eight hours. Once a 
month is the average. Practically, all Scandinavian mills are 
using the method. 

Mr. Wright: How can moisture-test samples best be taken to 
determine the moisture content of the sheet leaving the suction 
press roll on Yankee drier paper machines? 

Mr. Rogers: On a pickup machine we use an air hose blast to 
blow the sample into the moisture test can. We get about 4% 
accuracy between individual determinations. Air at 25 p.s.i. 
may be used. 


Dr. Erspamer in commenting on the program for the com- 
ing season, which is being developed, stated that the types of 
programs and the program material used would depend upon 
the wishes of the members. Members and potential members 
are invited to submit their comments. There was only about 
a 25% response to the evening’s questionnaire regarding sug- 
gested program subjects. Dr. Erspamer requested that 
everyone who had not submitted an answer drop a line to Dr. 
Haug concerning the types of programs which would interest 
each individual, personally. 

Dr. Erspamer adjourned the meeting with a call for a 
standing vote of thanks to the Moderator and Panel Members 
by the 75 members and guests present. 

Frank J. LoveGren, Secretary 
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Control of Sewer Losses 


JOHN G. DOBSON 


Tue continuing and ever-increasing parade of new 
statutes and regulations, both State and Federal, covering 
stream pollution, is making every mill more and more con- 
scious of the material which is going down the drain. 

There has been much loose talk, in discussions of industrial 
waste and pollution control, asserting that by proper design 
of treatment plants, material could be recovered which would 
make industrial waste treatment a profitable venture, rather 
than a liability to be carried by the other manufacturing 
processes. Experience has proved that except in unimportant 
exceptions waste treatment methods are usually not self- 
supporting. 

However, the savings, due to changes in processes and 
improvements in housekeeping in our industries, have often 
been successful in paying their way and showing a profit, as 
well as decreasing the stream pollution load. 

The various possible process changes in pulp and papermak- 
ing operations which may be used to decrease stream pollution 
and at the same time show savings to the industry, such as the 
closing up of white water systems and the use of spent cooking 
liquor evaporators and furnaces, have been already discussed 
so completely that anything which the author might say 
about that type of change, at this time, would be duplicating 
material already well known. 

However, assuming that those process changes have been 
made and the mill has been thoroughly modernized, there is 
still one further step which can be taken in improvement of 
plant operation. This step seems to have been little appre- 
ciated generally. By improving the general housekeeping, 
by better care of operations, and by systematic general main- 
tenance of the plant, substantial and sometimes surprising 
savings can be made in chemical cost. The savings are in 
preventing chemical losses to the sewer; not in trying to 
recover those chemicals once they have reached the sewer. 
For instance, in one modern integrated mill producing kraft, 
the savings in salt cake alone, from the beginning of a program 
similar to that to be discussed, resulted in decrease in chemical 
usage of nearly 100 pounds of salt cake per ton of pulp, with a 
net saving in salt cake cost alone of about $90,000 per year. 

The sewer losses which occur, both in chemical and in fiber 
due to such minor operating irregularities as a tank running 
over, or foaming, or due to such minor mechanical causes as a 
pump packing gland leaking, or a small hole in a saveall 
screen, are seldom appreciated either by the management or by 
the man responsible for preventing them. ; 


If the system for control of sewer losses is to be efficient, it 
must perform two separate and distinct functions. It must 
first, give an accurate estimate of the actual monetary loss 
to the plant because of the poor housekeeping that may exist 
in the plant, so that the management can see the justification 
for improvement in housekeeping and improvement in care 
of the entire plant; and second, the survey must place in the 
hands of the men actually maintaining and operating the 
equipment indications as to when the sewer losses are occur- 
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ring and how much they amount to in dollars and cents. 
Placing of such information in the hands of the operator will 
often develop his interest to the point that he will be more 
careful in handling his operations. Also, by having compara- 
tive records of the operation, by the operators on different 
shifts, it is often possible to develop a spirited friendly com- 
petition to see which shift can do the best job. 

A third and less important function which can be served 
by a continuous survey of sewer losses is the establishing of 
permanent records of the actual quantities of polluting mate- 
rials which are being discharged to the stream. As regula- 
tory authorities become more strict in their supervision of 
material discharged to the stream, and as some of them be- 
come more legalistic in their viewpoints, it seems probable 
that a daily record of actual polluting materials discharged 
to the stream may be of valuable help in future discussions 
with enforcing authorities. 

The first step in any such sewer loss control program is to 
select sampling points. The decision as to how many 
sampling points should be used and where they should be 
located must be based on consideration of individual mill 
conditions. 

The ideal system would provide sampling of the effluent 
from each individual mill operation. However, such an 
arrangement must be tempered both by economic eonsidera- 
tion of the cost of the installation and by consideration of the 
existing sewer arrangement in the plant. 

Probably the best plan is to start with a sampling station 
which measures and samples the entire plant discharge. 
If all the effluent does not presently discharge through an 
existing single sewer, the relative cost of additional master 
sampling stations should be compared with the cost of com- 
bining sewers. 

In addition, the initial installation would provide for sep- 
arate sampling stations for critical operations such as pulp 
washing, the beater room, and discharge from the savealls. 

Records should then be kept of total sewer losses compared 
to losses accounted for by the separate stations. If the master 
station shows losses substantially in excess of the individual 
sampling stations, a careful survey should be made to deter- 
mine the source of the additional unaccounted-for loss, and 
sampling stations installed on the individual sewers from the 
plant operation which has proved to be the source of the 
additional pollution. 

In order to provide the information required to effectively 
control sewer losses, each sampling station must provide 
accurate information with regard to total flow by the station, 
must provide an accurate integration of total fiber and chemical 
losses that have passed the station, and must provide some 
sort of instantaneous alarm and record of sharp and sudden 
increases in the chemical concentration of the flowing mate- 
rial. 

Fortunately, the tools for performing these functions are 
now readily available. The primary and most basic informa- 
tion which is required, the actual measurement of flow will, 
of course, be dependent upon the physical arrangements of 
each plant. Most sewers do not run full at all times, and 
therefore conventional differential type instruments using an 
orifice plate or Venturi tube are not usually applicable. 
Usually, however, it is possible to install a flume or weir in a 
sewer manhole and obtain substantially accurate measure- 
ments from one of these metering devices. 
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_ Figure 1 shows a typical installation of a V-notch weir in a 
rectangular sewer. The flow over such a weir is a function of 
the height over the weir, and therefore, by measuring the 
height and knowing the mathematical relationship, it is 
possible to calibrate a flowmeter directly in terms of million 
gallons per day, or other appropriate units, while the flow- 
meter is actually measuring the height in the stilling well. 
Such meters, reading directly.in gallons per minute or million 
gallons per day, are readily available. If any substantial 
quantity of suspended matter is present in the material in the 
sewer, it is advisable to use a continuous purge of water into 
the stilling well to prevent settling of solids in the well. 

_ The choice between a V-notch weir and a rectangular weir 
is dependent upon the available head, or, in other words, de- 
pendent upon the allowable loss across the measuring device 
and upon the range of expected flows. The various V-notch 
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weirs, as can be seen from Fig. 2 have a much wider range- 
ability. However, the rectangular weirs have a larger flow 
for a given loss and therefore are more suitable for installation 
in sewer lines where limited head loss is allowable. 

If the head loss is still more limited, or substantial quan- 
tities of fiber or other suspended matter are in the waste 
leaving the mill, a Parshall flume as illustrated in Fig. 3 may 
be used to advantage. However, with proper operation of 
the mill there will not be sufficient suspended matter in the 
sewers to require the use of such a flume. 

Various other primary devices for measurement of flow 
have been suggested and are available on the market. There 
are cases where these more expensive devices may be justified 
by special local conditions. However, in most cases the 
conventional weirs and flumes, which can be constructed 
locally at reasonable cost, will meet the requirements for 
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measurement, by making an actual record of flows through a 
departments sewer. By equipping the flowmeter with an 
integrator, information is then available, both to management 
and to the operator, as to the total quantity of flow which has 
passed during a particular period, such as a shift, and also 
information as to when the peak flows occur. 

Usually such flowmeters will be located at a point remote 
from the operating station of a particular department. For 
this reason it is advisable to provide a second record and indi- 
cation of total flow, at a point within easy reach of the opera- 
tor of the particular department. A flowmeter equipped with 
pneumatic transmission will provide such a record, at a point 
where the responsible operator can see it; whereas the same 
record, at some remote point, might be only a history of past 
mistakes instead of being a tool for the operator, to help him 
correct mistakes as they occur. 
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Recommended installation of flow metering equipment for weir measurements 


Even more important than accurate flow measurement to 
the over-all purpose of control of sewer losses is the obtaining 
of an accurate and representative sample of the waste being 
discharged. The taking of grab samples from a sewer at 
intervals is totally unsatisfactory, since these samples may be 
taken at times when representative conditions exist or may be 
taken at a moment when unrepresentative minimum or 
maximum conditions may exist. 

Continuous samplers have been used. If the waste does 
not change particularly in quantity or quality, continuously 
operating sampling pumps may be satisfactory. However 
such steady conditions seldom exist, and it is almost always 
necessary to take a sample with the quantity corrected for 
flow conditions. There are two general methods of taking a 
sample which will be corrected for variation in flow rate. 
The two methods differ only in the frequency of obtaining the 
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sample, and the choice between the two is dictated by con- 
siderations of the minimum size of the sampling pump which 
can be used without running into clogging and valve difficulty, 
and of the maximum size of the sample which can reasonably 
be stored. 


Re | 


flow dropped to 500 g.p.m., the pump would operate 30 seconds 
out of every minute and if the flow dropped to 250 g.p.m., the 
pump would operate only 15 seconds out of every minute. 

This method usually yields an excessively large sample 
unless an extremely small sampling pump can be used. 
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Fig. 2. Capacity curve for rectangular Cippoletti and V-notch weirs plotted against head across the weir 


The first and preferable method is to run a portion of 
every l-minute period. For instance if the sewer line has a 
maximum flow of 1000 g.p.m., the system would then be 
designed to operate the pump for 60 seconds out of each 
minute when the flow was 1000 gallons. However, if the 
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Fig. 3. Recommended design of Parshall flume for 
measurement of plant effluent 


_These may be installed in sewer manholes, sewer lines, or at 
pipe-line discharges. 
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at the end of a given number of gallons of flow. Taking the 
same example, with the sewer running at a maximum capacity 


The second method is to operate the pump for a fixed period 


of 1000 g.p.m., the pump might be operated for 30 seconds 
every time a total flow of 500 g.p.m. had passed the measuring 
point. In this way the pump would operate for 30 seconds 
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Fig. 4. Schematic illustration of pneumatic transmission 
system used to provide flow measurement record at loca- 
tion convenient for use by operator 


out of 5 minutes when the sewer was running at maximum 
flow. When running at half-capacity, or 500 g.p.m., it would 
operate for 30 seconds out of 10 minutes; and when running 
at quarter-capacity, or 250 g.p.m., the pump would operate 
for 30 seconds out of every 20 minutes. 

The limitations of this method are obvious since the 
sampling period is extended and flash conditions occurring 
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during the pump’s idle periods may not be reflected in the 
integrated sample. 

Whether this is important or not depends entirely upon the 
rate of change of the materials being discharged to the sewer. 


j 


Fig. 5. Mechanism for providing period of pump opera- 
tion proportional to flow to provide accurate sampling 


The sample which is obtained in this manner is, of course, 
a truly integrated sample; and the total quantities of any 
particular constituent can be obtained by measuring the 
concentration of the integrated sample and multiplying it by 
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the integrated flow which has occurred during the sampling 
period. Therefore, by routine chemical analysis, either by 
manual titration or by spectroscopic means, the concentration 
of the various constituents of interest to the mill may be 
determined and the losses evaluated. The usual kraft mill 
will be interested in the lime content, the soda content, and 
fiber content. If records are also being kept for later dis- 
cussion with stream pollution authorities, it may be desirable 
to run B.O.D. by standard methods. 

Ordinarily, in paper mill practice it is not necessary to take 
any particular precautions in the storage of the sample from 
the time it is pumped into the sampling container until it is 
taken to the laboratory. This is usually done at 8-hour 
periods, and therefore negligible amounts of change will occur 
inthesample. However, if the sample is stored over extended 
periods during hot weather, and B.O.D. is of interest, it is 
advisable to store the sample at below 40°F. in order to 
minimize bacteriological action during the storage period. 

These samples, if properly stored, can provide another 
important kind of information to the operator of the paper 
mill. By careful examination of the fibers in the sample, 
it is possible to determine if any decomposed fiber is present 
in the waste coming from the mill, and in this way to deter- 
mine whether dead areas with attendant stock degradation 
are occurring in the stock systems. 

Actual equipment for operating the sampling pump is shown 
in Fig. 4. Essentially, the switch which is shown here is ac- 
tuated for a portion of a 1-minute period depending upon the 
positioning of this arm. This arm is turned and positioned 
by the flowmeter, and therefore the ‘“‘on’” period of this 
switch is proportionate to the flow. 

The first method of sampling discussed is done by merely 
placing a relay in series with these contacts and operating 
the pump from the relay contacts. In the second method of 
sampling these contacts actuate the motor of a small electric 
clock which is an integral part of a standard timer. The 
timer will make a contact when the flow totals a given number 
of gallons and, in turn, will actuate a second timer which will 
determine the running period of the pump. 

The actual choice of the pump is a difficult problem. 
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Typical cell for determination of conductivity of plant effluent to determine changes in composition 


There are various proportioning pumps, most of which have 
been designed for handling of reagent solutions, such as hypo- 
chlorite in water treatment, and which are satisfactory for 
this application if the waste is absolutely clear. 

Pumps with ball-type seats of larger construction are satis- 
factory if small amounts of suspended solids are present. 
This is particularly true of the double valve pumps. _ 

However, if substantial amounts of suspended solids are 
present in the waste, an Egyptian Wheel-type of pump seems 
to be the most satisfactory. These are available in limited 
design from several manufacturers or can be built locally. 

The choice of a point for the suction of the pump is very 
important. It should be at a point where no stratification 
of the sewage is taking place, and should be so chosen that 
any suspended solids will be picked up in their proper pro- 
portions. One simple scheme is to place a reasonably constant 
level trough under the discharge from a weir and in this way 
obtain a constant level supply of material which has recently 
been mixed and agitated so that it is substantially uniform. 

If the installation of pumps in this particular place is not 
reasonable it may be necessary to install agitation at some 
other point in order to produce a representative sample. 

Composite samples obtained in this manner are, by their 
very nature, not available for immediate action when an 
operating irregularity occurs in the mill. Essentially a com- 
posite sample can only be taken at fairly infrequent intervals, 
say 8-hour periods, and can only be made available to the 
actual operator after the laboratory analysis has been com- 
pleted. 

As a result a shift operator will seldom know if an operating 
irregularity has occurred on a particular day until after he 
returns for the next day’s operation. 

Therefore, while such a sampling procedure is valuable for 
evaluating the total sewer losses and for watching trends in 
total sewer losses over a period, additional information must 
be made available to the operator if operating irregularities 
are to be corrected while they still exist. 

Fortunately in the pulp mill a tool for this purpose is readily 
available. The electrical conductance of a solution is usually 
increased as the concentration of soluble electrolyte is in- 
creased. Therefore, in wash water going to a sewer, if the 
amount of salt cake or lime increases sharply the electrical 
conductance of that solution will similarly increase. 

In the solution of a mixture of salts it is impossible to deter- 
mine the actual concentration of one particular salt by the 
measurement of the electrical conductance because other salts, 
also varying in concentration, will mask the effect. 

Therefore, conductivity instruments are not useful for 
actual determination of concentrations of lime and salt cake 
in the sewer. 

However, any sudden increase in the conductivity of the 
solution is indicative of a sudden increase in one of the con- 
ductive constituents. A cell such as is shown in Fig. 5 can be 
immersed in the sewer line and connected to an instrument as 
illustrated. This instrument measures the conductivity at 
1000 cycles and therefore eliminates polarization errors in the 
conductivity measurement. The instrument itself will record 
the conductivity and indicate any sharp changes, and can be 
set up so as to give an electric alarm if the conductivity in- 
creases beyond a certain predetermined value. 

Any mill can determine within a short period of experience 
what the normal operating conductivity of its sewage is and 
provide for an alarm if this isexceeded. In this way an opera- 
tor is immediately warned when the losses exceed what is 
considered reasonable. 

In some wastes, particularly in the drainage ditches in the 
acid plant of a sulphite mill, the measurement of pH may be 
more sensitive to small leaks in valve and pump packing 
glands than would conductivity. pHisalsoa readily available 
measurement and can be set up on the same basis as conduc- 
tivity. 
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Sewer losses are real dollars going down the drain. By 


proper surveying and proper policing they can be controlled. , 


Their control not only saves dollars in chemicals which 
otherwise are wasted, but also reduces the total pollutional 
load which is being discharged to the stream (or to a treat- 


ment plant if such proves necessary). The program, how-) 


ever, to be successful, must be complete. It must have accu- 
rate flow data from various departments, and this flow data 
must be in the hands of the operator who can make use of it. 
It must provide accurate samples, properly integrated in 


terms of flow, which samples should be carefully analyzed | 
in the laboratory and records maintained so that long-period | 


trends can be established. 
In addition, instruments must be installed which will give 
immediate alarms to the operators when operating irregular- 


ities are occurring. This information must reach them in | 


time for them to make corrections before substantial amounts 
of chemicals are lost. 


—_____—_-- 


| 


The program is expensive, but there are real dollars to be © 
saved by it, and the dividend of reducing pollution is thrown in | 


as a profit for which no additional expenditure need be made. 


Presented at the Annual Meeting of the Technical Merrie of the Pulp 


and Paper Industry, New York, N. Y., Feb. 20-23, 1950. 


Adhesion of Sodium Silicate to Metal 


JOHN H. WILLS and ROBERT H. SAMS 


SELDOM IN the history of the development of adhesives is a 
decrease in the strength of adhesion reported with satis- 
faction. It is also seldom that an adhesive is called upon to 
stick to one surface and not to another. This development 
of selective adhesion is manifestly difficult and the man who 
tries it is truly on the horns of a dilemma. 

Sodium silicate bonds are not only stiff and strong but they 
also attach themselves strongly to metal as well as to paper. 
The latter is highly desirable but it has long been realized 
that the box maker would benefit if the strength of the silicate 
bond to the metal hot plates could be reduced. With this in 
mind the problem has been studied by various workers for at 
least fifteen years. One technique has been to add various 
materials to the silicate with the hope that one might weaken 
the attachment to metal without reducing the usual high 
strength of the silicate-paper bond. To our knowledge, 
more than two hundred such additives have been tried with 
little success. Even more numerous tests of protective 
coatings directly on the metal have failed to provide the 
complete answer. 

Recently it has been found that additions of a rosin- 
maleic anhydride condensation product sold by Monsanto 
Chemical Company under the trade name of Mersize gives 
results greatly superior to anything previously investigated 
and sufficiently good to be of real interest to the boxmaker. 
This was demonstrated in an experiment where drops of 
sodium silicate adhesives were placed on metal surfaces 
which had been heated to 330°F. The results were rated 
according to visual and manual comparison on a basis of 1 to 
10, where the straight silicate adhesive which was hardest 
to remove was given a rating of 10 and a mixture which sepa- 
rated cleanly from the metal with only a gentle tap of a 
scraper tool was rated as 1. Additions to silicate of inorganic 
materials such as sodium chloride, ammonium phosphate, 
hydrogen peroxide, and many others showed no reduction in 
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_ bond strength to the metal. Easily decomposed materials 
_ such as urea, para-formaldehyde, and Porophor N (a complex 
} compound used by the Germans in formulating their rubber 
| compositions) gave no improvement. Several natural prod- 
, ucts such as spruce extract, pine tar oil, pine oil, and soy 
| bean oil were of little help. Spruce extract showed a de- 
| crease to as low as a value of 6. Additions of alkyl sodium 
| sulphonate, sulphonated castor oil, or triethanolamine were 
' sufficiently helpful to receive a rating of 4. A terpene maleic 
| anhydride and a linoleic acid-maleic anhydride, both related 
| to Mersize gave silicate combinations which could be rated 
as number two. Mersize with silicate definitely qualified 
for the number 1 position. 


This experience has been confirmed by field tests where 
| plant operators have reported that the use of Mersize with 
_ silicate reduces the clean-up effort to a very brief pass over the 
hot-plate section with a scraper. The slight adhesive residue 
remaining on the metal is thereafter worn away by the 
abrasion from the paper web passing over it. 


The reason for the superiority of Mersize over other addi- 
tives is a matter of conjecture. It is well known that sodium 
silicates on hot metal will puff to form a layer honey-combed 
with air bubbles. Such films are used as insulation directly, 
' or as paints which will puff when exposed to fire and thus 
protect the under surface. Examination of a cross section of a 
Mersize-silicate film on metal, using a projection of a Faxfilm 
impression, showed that the bubbles at the interface were 
~ much smaller than when regular silicate adhesives were used. 
__ Presumably the cell wall area is greater and the walls them- 
selves must be thinner. While the exact mechanism of the 
action is not known it has been established that Mersize 
does not decompose at the temperatures normally used for 
hot plates (330°F.), nor is there excessive boiling. Another 
possible factor is in the nature of the Mersize molecule. It 
is known that it has one portion with a high dipole moment 
which would cause orientation at the metal surface, and it 
also has a high concentration of acid groups to react with the 
metal. Thus it is probable that a protective film of Mersize 
is formed on the surface of the metal. 


The ease with which the paper web wears away the residue 
left on the hot plate after tapping the main deposit with a 
scraper is of critical importance to the mill operator. This 
was investigated by measuring the force necessary to crush 
the honey-combed structure just above the interface between 
the metal and the dried film. Results were obtained in 
triplicate and give only a rough idea of the effect but as re- 
corded in the following table they do show that 0.1% Mersize 
reduces the resistance by at least 66%. The effect is not 
greatly influenced by the concentration or ratio of the silicate 
nor does the concentration of Mersize above about 0.1% 
appear to change the force required. However, experience 
shows that the film is much more easily tapped free from the 
metal surface if the amount used is in the neighborhood of 
0.5-0.75%,. 


Table I. Resistance to Shear of ‘“‘N’’ Silicate Adhesive 
Containing 0.1% of Compounds Related to Mersize 


Pounds 
No additive 30 
Mersize, regular 8 
Mersize, 100% neutralized 9 
Sulphonated rosin, sodium salt 10 
Sulphonated rosin 12 
Sulphonated Mersize ilil 
Terpene-maleic anhydride 12 
Linoleic acid-maleic anhydride 11 
Styrene-maleic anhydride 13 


The addition of Mersize to silicate is best accomplished by 
pouring the Mersize into part of the silicate solution and then 
adding the remaining silicate. In that way the tacky Mersize 
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is prevented from touching the walls of the container and the 
final addition of the silicate of soda helps to disperse the 
viscous additive. Dispersion will eventually occur merely by 
diffusion but it is aided by agitating the mixture with a 
paddle or with a compressed air lance or by warming. Even 
these precautions are scarcely necessary with the improved 
Mersize now available and known as Mersize CD-2. With 
the earlier form it was helpful to add small amounts of caustic 
soda to a slightly diluted commercial Mersize preparation 
before introducing it into the silicate. 

The perfect answer to this difficult problem is still to be 
found but the current experience with Mersize is a long step 
ahead. Although the work is not as precise nor as detailed 
as desired, it does show that the bond between sodium silicate 
and hot metals can be reduced to a low value. The dried 
film remaining on the metal can now be weakened sufficiently 
to wear away if the upper hard, unpuffed layers are first 
removed and it requires only a light touch with a scraping 
tool to accomplish this. Experiments have shown that the 
bond to paper is as strong as ever. 


LETTERS 10 THE EDITOR 


Drying of Paper 
To the Editor, Tappi 


Tappt 33, no. 5, 64-68 May, 1950, printed the talk by A. E. 
Montgomery entitled ‘“The Drying of Paper.’ I would like 
to add a few words to the discussion which followed: 

During the discussion Mr. Montgomery asked: ‘Why are 
desuperheaters used?” (referring to the steam entering the 
driers). The answers to this question were not very specific, 
so I would like to suggest two items which might be consid- 
ered: 


1. The use of saturated steam gives rise to a constant tem- 
perature on the steam side. The steam gives up heat by co- 
densation and then two phases are present giving one degree of 
freedom of the system. Since the temperature thus is determined 
by the existing pressure this provides a means of temperature 
control. 

2. Heat is transferred from condensing steam giving rise to 
either film type or dropwise condensation depending on the purity 
of the steam. 


If superheated steam is used on the steam side the following 
conditions would obtain: 


1. The temperature on the steam side would not be constant 
since the superheated steam would give up sensible heat before 
condensation. This would cause an irregular flow of heat. 

2. At the points where the superheated steam gives up its 
sensible heat the heat transfer coefficients would be small com- 
pared with those existing at points where condensation occurs. 
This would create an uneven rate of heat flow. 


It might well be argued that these two factors tend to cancel 
each other; yet it is expected that the heat-transfer coefficient 
effect would predominate. Based on these remarks I would 
like to answer Mr. Montgemery that the use of desuperheaters 
would enhance an even rate of heat flow, all other conditions 
remaining constant. 

As an embryonic pulp and paper engineer I am in no posi- 
tion to evaluate the practical utility of these factors, yet, I 
wish to bring them to your attention for consideration. Let 
me close the letter expressing my appreciation to Mr. Mont- 
gomery for his talk. 

P. Bro, Dept. of Chemical Engineering 
Yale University, New Haven, Conn. 
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Response by Mr. Montgomery 


I have read with interest the letter written you by P. Bro 
on June 3, copy of which you sent me. His comments are 
well taken and I agree with everything he says. 

This morning I looked up the report of the discussion as it 
appeared in Tappi on page 66A of the May issue, and as I 
read this I can see plenty of room for question. Of course the 
discussion was long and the report of the discussion is tre- 
mendously condensed. For example, in one place I am re- 
ported to have said, “Dr. McAdams in his text on ‘Heat 
Transfer’ says they give slight or no advantage. They do 
make control more difficult.” What I actually said or in- 
tended to say was that Dr. McAdams says that superheat 
gives slight or no advantage and I then commented that 
superheat makes control more difficult. 

I was trying to find out whether anyone at the meeting had 
actually had experience with superheated steam which later 
had been desuperheated and could tell us the results. No one 
did have such exact information. Mr. Bro may be interested 
in knowing that actual claims are entirely conflicting. I know 
of some people who have had distinct improvement, or thought 
they had, when they desuperheated, whereas others say they 
could detect no difference. 

A. E. MonrGoMERY 
J.O. Ross Engineering Co. 


A Compliment 
To the Editor, Tapp: 


I have just had the occasion to look over Tappi, May, 
1950, Volume 33, No. 5, and to express an opinion to you that 
this is one of the best technical publications that I have had 
occasion to read for some time. 

I want to congratulate you on the manner in which Tapp 
is being handled. It is a great pleasure to see that the Tech- 
nical Publication of an industry so important as the pulp and 
paper industry is coming out in such good shape and is in 
such good hands. My congratulations. 

Wm. Cartmr, Vice-President 
Canadian Ingersoll-Rand Co. 


Routine Control Methods 
To the Editor, Tappi 


We wish to express our appreciation to the Association and 
its committee for the Routine Mill Control Methods mailing 
just received. 

Test RC-67 indicates the advantages of using lactic acid 
solutions to speed the results of flotation sizing tests on hard- 
sized papers and boards. For several years we have used 
8.5% lactic acid test solution on a sheet having a minimum 
test specification of 60 minutes water flotation. However, we 
have found the use of antifoaming agents in the machine sys- 
tem not only reduce foaming, but also act as wetting agents, 
reducing the water flotation test and drastically altering the 
correlation between the lactic acid and plain water tests. 
Results on many types of antifoaming agents have shown the 
reduction in sizing and altered correlation to be characteristic 
of materials effective in controlling foam and apparently 
especially those materials having active groups such as acid 
or hydroxyl groups present or potential. Nonactive types 
such as petroleum hydrocarbons have little effect on sizing 
or correlation and, unfortunately, little effect on foam. If the 
concentration of the defoamer can be held constant in the 
machine system, a valid correlation can be established at least 
to the extent of being sufficiently indicative of changes in 
degree of sizing to materially aid in preventing manufacture 
of off specification material. 

We offer the above observations with the idea of perhaps 
assisting someone else in recognizing the effects of antifoaming 
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agents on the sizing itself and on correlation of the tests and \f} 

thus arriving at satisfactory control more easily than we did. |} 
F. H. Bopps, Asst. Plant Manager 
American Can Co., Constantine, Mich. 


To the Editor, Tappi 


The new Routine Control Methods received are a useful 
innovation. Methods identical or similar to RC-1, 8, 1, 
14, 32, 33, 42, 43, 50, 53, and 74 have been used by us for a 
considerable time. Referring to RC-53, we also use ammo- 
nium thiocyanate solution in the presence of hydrochloric acid 
for detecting iron in paper. Regarding RC-11, particularly 
where only very small samples are available, we make use of 
the old biuret test for the qualitative detection of proteins. 
The sample is soaked for a few minutes in 2-5% copper 
sulphate solution, dried and then spotted, with 1% caustic 
soda. The characteristic reddish-purple color which develops 
in the presence of proteins appears to be a reliable indication of 
their presence. 

R. F. C. Hotness 
Waterlow & Sons Ltd. 
° London, England 

Ed. Note: The two preceding letters are appreciated by TAPPI 
Routine Control Methods Committee. The Association is 
anxious to expand this service and can do so only if members will 


contribute methods that have been found to be useful and reliable. 
A review of the recent mailing will indicate, in general, the type 


of methods that are desired. Comments are requested also on 


the methods that have been published. Comments and methods 
should be sent to the Secretary, Technical Association of the 
Pulp and Paper Industry, 122 East 42nd St., New York, N. Y. 


EMPLOYMENT SERVICE 


Positions OPEN 


P74-50. Paper engineer. Outstanding man for research and 
development on nonwoven fabrics. Southern location. 
Permanent position with excellent future. In replying give 
full background of training and experience and salary expected. 
Our employees are informed of this advertisement. 

P75-50. Chemical or engineering graduate, 28-35 years old, with 
mill or technical board or paper mill experience, for sales ser- 
vice and marketing of well-established sizing products. Appli- 
cant’s headquarters preferably in Chicago area, for traveling in 
Middle States, surrounding Lake Michigan. Excellent oppor- 
tunity with nationally known company having country-wide 
manufacturing and office points. Write full qualifications and 
references including recent snapshot. 

P76-50. Laminating and coating foreman. Experience with 
knowledge of hot melt, solvent and glue laminations and coat- 
ing, to take complete charge of a plant in Holyoke, Mass. 
Give experience details. 

P77-50. Chemist. Prefer man with five or more years’ indus- 
trial laboratory and practical experience. Must have knowl- 
edge of resins, resin analysis, functional properties and their 
application to paper products. Salary commensurate with 
capabilities. 

P78-50. Paper research chemist. Established organization de- 
sires research man for laboratory engaged in development. of 
specialty products. Ph.D. desirable but not essential. Give 
details of education, experience and salary requirements. 
Location New York City. 


Positions WANTED 


176-50. Engineer, 29, family. B.S. degree. Four years’ ser- 
vice and sales engineer for instrumentation in pulp and paper 
mills. Also production control and marine power plant ex- 
perience. Desires position in either production or mechanical 
department of northern pulp and paper mill. 

E77-50. Graduate chemist, 34, married. Seeks position with 
northern paper or textile manufacturer. Interested in paper 
twisting and conversion of paper for textile uses; 12 years’ 
experience in textile and allied industry. 

E78-50. Present section leader in pulp research desires adminis- 
trative or advisory technical position. 21 years’ fruitful de- 
velopment research in acid and alkaline pulping and bleaching. 
Particular qualifications in solution of special mill problems. 
Not interested in South or metropolitan locations. 
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STANDARDS 


Testing Methods, Specifications, and Recommended Practices 
a a 


Thermal Conductivity of Structural Insulating Board’ 
: TAPPI Tentative Standard T 1000 m-50 


THIS METHOD Is the standard guarded hot plate 
method of the American Society for Testing Materials 
for determining thermal conductivity (1). It has been 
arranged to conform to TAPPI format and somewhat 
condensed for application to flat slabs of homogeneous 
structural insulating board as defined by all classifica- 
tions of Commerical Standards CS-42 and CS-112 (2), 
A.S.T.M. Designation C-208-48 (3), and Federal Speci- 
fication LLL-F-321b (4). 


SCOPE AND LIMITATIONS 


For practical purposes, the method is limited to ma- 
terials having conductivities not in excess of 5.0 B.t.u. 
per inch per square foot per hour per degree F. It is 
further limited to thermal conductivity tests between 


the extreme temperatures of —50°F. and upward of 


over 212°F., or between mean temperatures above 
approximately 0°F. 
Because of the requirements prescribed as to condi- 


tions under which tests shall be made, the conductivity 
coefficients obtained will not necessarily be the values 


pertaining under all service conditions. 


For example, 


the coefficients are obtained on dry specimens, whereas 


in service such a condition will seldom be realized. 

The method is intended for homogeneous materials 
in the form of flat slabs. For satisfactory results, the 
principles governing the size, construction, and use of 


apparatus for the test described in this method should 


be followed. If the results are to be reported as having 
been obtained by this method, then all the require- 
ments prescribed in this method shall be met. 

It is impossible in a method of this type to establish 
details of construction and procedure covering all con- 
tingencies so that it can be followed by a nontechnical 
person; consequently, technical knowledge on the part 
of those using the method concerning the theory of heat 
flow, temperature measurement, and general testing 
practices is necessary. 


SYMBOLS AND DEFINITIONS 


The symbols used herein have the following signifi- 
cance: 


Q = total quantity of heat transferred 

T = time 

q = Q/T = rate of heat flow 

A = actual area normal to the path of heat flow (flat surface) 

k = thermal conductivity 

t, = temperature of the hot surface 

tg = temperature of the cold surface 

L = length of path of heat flow (thickness) 

R = thermal resistance (degrees, per unit of heat transferred 
per unit of time) 

C =1/R = thermal conductance (heat transferred per unit 


time, per degree) 


* This method has been approved as a tentative standard by the Struc- 
tural Fibrous Materials Committee. Criticisms are earnestly requested 
and should be sent to R. G. Macdonald, Secretary, Technical Association of 
the Pulp and Paper Industry, 122 EB. 42nd St., New York 17, INGE NZ 
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Thermal Conductivity 


The thermal conductivity of a homogeneous material 
is the rate of heat flow, under steady conditions, through 
unit area, per unit temperature gradient in the direction 
perpendicular to the area. It is calculated as follows: 
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: Note: Thermal conductivity is usually and for structural 
insulating board should always be expressed in English units as 
B.t.u. per square foot per hour per degree F. for a thickness of 1 
inch, This may be expressed mathematically as B.t.u. in. per 
hr. sq. ft. deg. F., or B.t.u. hr.—1 ft.~? deg. F.—1 in., or in various 
other forms. Other units are also found in the literature, and 
conversion factors are given in Table I. 


Thermal Conductance 


The thermal conductance of a body between two 
specified isothermal surfaces is equal to the rate of heat 
flow through the body, per unit difference between the 
temperatures of the isothermal surfaces under consider- 
ation, and is calculated as follows: 
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Note: Thermal conductance is usually and for structural in- 
sulating board should always be expressed in English units as 
B.t.u. per hr. per deg. F. temperature difference between the 
two surfaces. The term C has largely been eliminated in faver 
of the expression 1/R. The heating and ventilating engineer, 
however, dealing with compound walls, makes considerable use 
of the term unit conductance or C/ unit area, and therefore con- 
tinued the use of the term C for conductance. (This must not 
be confused with the abbreviation C. for Centigrade. ) 


CONDUCTIVITY-MEAN TEMPERATURE 
RELATIONSHIP 


The thermal conductivity-mean temperature relation- 
ship shall be obtained from curves resulting from plot- 
ting the thermal conductivity vs. mean temperature for 
each pair of specimens. The average thermal conduc- 
tivity at any desired mean temperature may be ob- 
tained from these curves by averaging the individual 
values from each curve at that temperature. By ob- 
taining several such average thermal conductivities at 
different mean temperatures, an average thermal con- 
ductivity-mean temperature curve may be drawn for 
the sample. 


APPARATUS 


(a) It is not intended in this method to include de- 
tailed requirements for construction or operation of 
any particular guarded hot plate for determining con- 
ductivity values (see note). Any plate conforming to 
the limitations prescribed in the following paragraphs 
(b) to (k), inclusive, will be satisfactory. 

Note: For convenience of new workers in the field, A.S.T.M. 
has arranged to make available complete directions and specifi- 
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Table I. Conversion Factors for Thermal Conductivity 


Cal. cm. per sec. 


Watts cm. per sq. cm. Kg.-cal. m. per hr. B.t.u. in. per sq. ft. 


per sq. cm. per deg. C. per deg. C. per sq. m. per deg. C. per hr. per deg. F. 
1 cal. em. per sec. per sq. cm. per deg. C. 1 4.185 360 F ah . 
1 watt cm. per sq. cm. per deg. sa 6 Coane ‘ ee se 0 aps: 
= rsq. m. Ge ; 7 : i 
Ee on ci 0 .0003445 0.001442 0.1240 1 


1 B.t.u. in. per sq. ft. per hr. per deg. F. 


cations for building and use of three typical guarded hot plates 
complying with the requirements of this method and known as 
the National Bureau of Standards plate, the National Research 
Council plate, and the Alundum plate. (Detailed information 
regarding each of these is available from the American Society 
for Testing Materials, 1916 Race St., Philadelphia 3, Pa.) The 
first two plates are square and have metal surface plates. The 
Alundum plate is built with heating coils molded into alundum 
cement so as to give a circular plate with alundum cement faces. 
It is advantageous for use in the moderate high-temperature 
field. 


(b) The general features of the guarded hot plate are 
shown in Fig. 1. The plates are usually square, but 
round ones are occasionally used. The term guarded 
hot plate is applied to the entire assembled apparatus, 
including heating unit, cooling units, and edge insula- 
tion. The heating unit consists of a central heater and 
central surface plates. The guard section consists of 
one or more guard heaters and the guard surface plates. 
The surface plates are usually made of noncorrosive, 
highly conducting metal; however, the central section 
and the guard section of the heating unit may each be 
molded of alundum cement or other materials of low 
conductivity, so as to include both the heater and the 
surface plates (see note). 


Note: The surface of the heater plates and cooling plates 
should be finished to as nearly a true plane as possible and 
should be checked periodically. Variations over 90% of the 
surface should be nil, with maximum variations on any portion 
of the surface not exceeding 0.005 inch. 


(c) In the design of the guarded hot plate for testing 
materials for use in any particular temperature or con- 
ductivity range, due consideration shall be given to the 
materials used in the construction of the hot plate with 
respect to their performance at the temperature to 
which the plate will be subjected. Consideration shall 
also be given to the rate at which heat must be supplied 
and absorbed by the heater and the coolers in designing 
the electrical resistance and current-carrying capacity 
of the heating element. Otherwise, no particular vari- 
ations need be made in the design of hot plates for use 
in determining the conductivity of materials between 
such widely differing mean temperatures as 0 and 1200° 
F. 

(d) Heating units having metallic surfaces shall have 
a definite separation or air gap not greater than 1/s inch 
between the measuring area of the central surface plate 
and the guard surface plates. These plates shall have 
highly emissive surfaces. The separation between the 
main central section and the guard section of the heating 
units shall not exceed */, inch, and this separation is 
allowable only if the spacing bars on either side of the 
plate separation are of heavy copper in order to dis- 
tribute the heat on the surface plates. In all other 
cases the separation shall not exceed 1/s inch. The 
test area shall be calculated from the center of one 
separation to the center of the other separation across 
the central surface of the plate. 


Note: In putting a new heating unit into operation for the 
first time, take care to insure that the two faces of the heating 


86 A 


unit maintain essentially equal temperature throughout the | 


temperature range of the apparatus. 


(ce) The heater of the guarded hot plate shall be pro- 


| 
| 


———— — -Y— — — -— -— 


Cee. 


| 
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~ : 
; D.C : 
Es Es 
f ' A—Central Heater. Central Section 
Heating B—Central Surface Plates. of Heating Unit. 
Unit C—Guard Heater. Guard Section of 
D—Guard Surface Plates. Heating Unit. 


E—Cooling Units. 

Es—Cooling Unit Surface Plates. 
F—Differential Thermocouples. 
G—Heating Unit Surface Thermocouples. 
H—Cooling Unit Surface Thermocouples. 
I—Test Specimens. 


Fig. 1.—General features of the guarded hot plate. 


Vol. 33, No.7 July 1950 TAPPI 


| dimensions as the heating unit. 

metallic plates cooled by a fluid, electrically heated 
plates maintained at temperatures below that of the 
heating unit or thermal insulation applied to the cool 
_ surface of the test specimen, depending upon the mean 
temperature desired. 


vided with at least two thermocouples on each face of 
the central surface plate, and at least two thermo- 
- couples on each face of the guard surface plate, located 
at opposite edges. 
ally to indicate any temperature difference that may 
exist between the central and guard surface plates or 
_ they may be connected differentially, and thus indicate 
such temperature difference directly. The differential 
method of connecting the center-to-guard thermocouples 
_ is preferable as it is more sensitive. 
_ couples are to be read individually, they may be peened, 
( welded, or soldered to the surface plates. 
_are to be connected differentially, they must be elec- 
| trically insulated from each other. 
_ by installing the thermocouples in shallow grooves in 
_ the surface plates with an electrically insulating cement. 
' so that the bead of each thermocouple is in the plane of 
_ the plate’s surface. 


These may be read either individu- 


When the thermo- 
When they 


This may be done 


(f) The cooling units shall have the same surface 
They may consist of 


(g) The edge insulation may be of any convenient 


loose-fill or blanket-type insulating material to reduce 


edge losses from the heater plate, test specimens, and 
cooling plates. It shall be of such thickness that the 
resistance to edge losses shall be at least twice and 
preferably three or more times the thermal resistance of 
the specimen in the direction of normal heat flow. 

(h) For structural insulating board, the surface tem- 
peratures of the test specimen shall be determined by 
means of thermocouples mounted in the hot and cold 
plates. Both the hot and cold plates shall each be sup- 
plied with at least two thermocouples mounted in the 
surfaces of the plates as described above in paragraph 


_(e). Preferably, the thermocouples should be insulated 


from the plates and read differentially between the hot 
and cold plates, the surface temperatures of the speci- 
men being taken as those of the plate surfaces in contact 
with it. 

(<) The thermocouples mounted in the surfaces of the 
plates shall be made of wire not larger than No. 23 
A.w.g. 

(j) A potentiometer having a sensitivity of 5 micro- 
volts or less shall be used for all measurements of elec- 
tromotive force. 

(k) Means shall be provided for measuring the dis- 
tance between surfaces of the hot and cold plates when 
the specimens are in place. 


TEST SPECIMEN 


The sample shall be selected so as to provide two 
specimens as nearly identical as possible and of such 
size as to completely cover the heating unit. They 
shall be of sufficient thickness to give a true average 
representation of the material. Since excessive thick- 
ness of the specimens and consequent excessive dimen- 
sions of the area of the guarded hot plate unnecessarily 
complicate the manipulation of the test, the specimens 
should not be too thick. Their thickness shall be great 
enough to allow a sufficiently accurate measurement of 
this dimension to calculate the thermal conductivity. 
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The relationship between the maximum thickness of the 
test specimen and the minimum dimensions of the 
guarded hot plate shall be as follows: 


Minimum linear surface dimensions of guarded 
hot plate (square or round) inches 

Central section of test Guard section or guard area 

area of heating unit of heating unit 


Maximum thickness of 
test specimen, inches 


1 4 11/, 
1*/2 8 21/4 
2 12 

(4 12 6) 


The samples from which the test specimens are to be 
taken shall be weighed and measured for thickness and 
other dimensions in the as-received condition and imme- 
diately after drying to constant weight at 215 + 2°F. 
(If this degree of heat is objectionable, they may be 
dried in a desiccator at 120 to 140°F.). Record the 
as-received and the dry weights of the sample and the 
necessary physical measurements for calculation of the 
density before and after drying. 

The linear dimensions of each sample shall be meas- 
ured to the closest !/es inch on each surface. Each 
measurement shall be not greater than 4 inches apart. 
The thickness shall be measured by means of a non- 
compressing micrometer or thickness gage having con- 
tacting surfaces not greater than °/s inch in diameter. 
Measurements shall be made not more than 4 inches 
apart and not less than 1 inch from the outer edges 
around the complete periphery of each sample. 

Each sample, dried and conditioned as described 
above shall be cut into two specimens of correct size 
depending on the average thickness of the sample and 
linear dimensions of central and guard sections of the 
heating units of the guarded hot plate in use. The 
specimens shall be cut without compression, molding, or 
other distortion of thickness. 

The thickness of the specimens as tested shall be as 
close as possible to the thickness of the original dry 
samples from which obtained. Specimens of greater 
thickness than allowable shall be reduced to the maxi- 
mum allowable thickness by minimum sandpapering or 
other suitable means. 

The surfaces of each test specimen shall be as plane as 
possible for intimate contact between specimens and 
plates. Specimens having individual thickness meas- 
urements greater than +0.010 inch of the average speci- 
men thickness, due to irregular or nonparallel surfaces, 
shall be corrected to within +0.010 inch tolerance by 
minimum sandpapering or other suitable means. The 
average thickness of each specimen cut from a single 
sample and to be used as a pair in testing of that sample 
shall not differ by more than 0.010 inch. 

Pairs of specimens from each sample, prepared in 
accordance with the above procedure, shall be redried to 
constant weight and immediately placed in a desiccator 
at room temperature in order to avoid moisture regain 
prior to testing. 

PROCEDURE 

The three or four tests described shall be made on 
each of three pairs of specimens representing three 
separate samples. As each pair is removed from the 
desiccator for testing, each specimen shall be carefully 
reweighed to the nearest 0.01 gram and remeasured for 
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thickness as described above, then placed immediately 
in the guarded hot plate. The assembly of the plates 
shall be carefully controlled so that the distance between 
surfaces of the hot and cold plates is exactly equal to the 
average thickness of the test specimens. ‘This isa: 
necessary precaution for structural insulating board in 
order to avoid errors due to improper contact of the 
surfaces and to compression or reduction in thickness. 

Make at least three and preferably four determina- 
tions on each specimen at mean temperatures which 
will cover the range over which the material is to be 
used. For any test, the temperature difference across 
the specimen shall be at least 40°F. ‘The above mean 
temperatures of the specimens shall differ from each 
other by at least 30°F. One test shall be at a mean 
temperature not higher than 60°F. and one not less 
than 170°F. The atmosphere surrounding the test 
equipment shall have a dew-point temperature not 
higher than the coolest part of any surface or material 
in, or forming a part of, the test apparatus. 

Since thermocouples mounted in the surfaces are used 
to determine surface temperature, the thickness of the 
test specimen is taken as the distance between the sur- 
faces of the hot and cold plates. When the specimen is 
in place in the apparatus, the plates shall be adjusted 
with clamps or pressure so that this thickness shall be 
within +0.010 inch of the average specimen thickness 
prior to testing. Upon completion of the test, the 
specimens shall be reweighed immediately and the 
weight recorded. After each test, the specimens shall 
be redried to constant weight and cooled to room tem- 
perature in a desiccator prior to retesting at the next 
mean temperature. 

Supply the heating element of the central heater with 
electrical energy regulated to give the desired tempera- 
ture gradient through the test specimen and held con- 
stant within +0.25%, means being provided to meas- 
ure this energy. Automatic regulation is recom- 
mended; where this is not available, regulate the energy 
input by manual adjustment. Then adjust the rate of 
input to the guard ring so that the temperature dif- 
ference between the center and guard surface plates 
during the 5-hour test observation period shall be not 
greater than +0.1% of the average temperature drop 
between the two halves of the specimen, as determined 
by the differential or surface thermocouples. 

Adjust the cooling units so that the temperature 
drops through the two test specimens do not differ by 
more than 1.0%. 

After steady state has been reached, continue the 
test, making the necessary observations to determine 
temperature difference, center-to-guard thermal bal- 
ance, and heat input, until successive observations 
made at intervals of not more than 1 hour, over a period 
of 5 hours, give thermal conductivity values that are 
constant to within 1.0%. Upon completion of the test, 
reweigh the specimen and record the weight. 


CALCULATIONS 


Calculate the density of the dried sample, the original 
moisture content and the moisture regain during the 
test as follows: 


Let 


D = density after drying (pounds per cubic foot or grams per 
cubic centimeter) 


88 A 


<. 


M = moisture in sample as-received (pounds per cubic foot or 
grams per cubic centimeter) ; 
I = moisture regain (pound per cubic foot or grams per cubic 
centimeter ) i 
E = weight of sample after drying (pounds or grams) 
B = volume of sample after drying (cubic feet or cubic — 
centimeters ) 
H = weight of sample as received (pounds or grams) 
F = weight of specimen prior to test (pounds or grams) 
G = weight of specimen after test (pounds or grams) 
then ° 
Dee (3) 
H-B 
M = Ser (4) 
and 
_ : E LEG = FD 


Calculate the thermal conductivity according to 
equation (1) previously given under Thermal Conduc- 
tivity. 


REPORT 


The complete report of the results of each test shall 
include: 


1. Name and any other identification of the ma-— | 


terial. 
Average thickness of each pair of specimens 
tested. 
3. Dry weight of sample before test. 
4. Density of dried sample (before test). 
5. Moisture in sample as-received. 
6. Moisture regain during test of each pair of 
specimens. 
7. Mean temperature range. 
8. Maximum hot-surface temperature. 
9. Minimum cold-surface temperature. 
0 
1 


bo 


Mean temperature of each test. 

Heat input in B.t.u. per sq. ft. per hour of each 
test. 

12. Thermal conductivity of each test. 


Note: If desired, the moisture in the sample as-received (item 
5) and the moisture regain (item 6) may be reported also as per- 
centages of the weight of the dried sample. These are calcu- 
lated as follows: 


Let 
PM = % moisture in sample as-received (dried sample basis) 
PI = %moisture regain of sample (dried sample basis); 
then 
_ 100(0H — £)_ 100M 
eV B aT (6) 
and 
pp ve 100(G_— F) _ 1007 


FP D (7) 


LITERATURE CITED 
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5 * 
Pentosans in Wood 
TAPPI Tentative Standard T 19 m-50 


! Pentosans are a part of the noncellulosic carbo- 
) hydrates present in wood and consist chiefly of xylan 
The latter substances are converted to 
furfural with strong hydrochloric acid (HCl). In this 
method the furfural formed by the action of hot HCl on 


| the pentosans in wood is distilled from the mixture 


in the manner prescribed by the A.O.A.C. (1). The 
) distillates may be analyzed by either a gravimetric or a 
| volumetric procedure. Pentosans in pulp (T 223 m) 
| and paper (T 450 m) are determined by a volumetric 
/ method, but insufficient experimental data exists to 
ascertain the accuracy of the volumetric method for the 
determination of pentosans in all kinds of wood. 


APPARATUS 


1. A 300-ml. distilling flask, which in turn is con- 
nected to a long water-cooled condenser. A separatory 


_ or dropping funnel is mounted in the neck of the distill- 


ing flask. Rubber stoppers may be used to make the 
connections. It is preferable, however, to use a 300-ml. 
round-bottom flask with a No. 24/40 glass stopper, as 
shown in Fig. 1. 

2. A 100-ml. graduated cylinder provided with a 
funnel for collecting the distillate. 

3. Gooch crucibles. 


REAGENTS 


A. Hydrochloric Acid, 12% (sp. gr. 1.06). Dilute 
307 ml. of C.P. cone. HCl (sp. gr. 1.18 to 1.19) to 1 
liter with water. 

B. Phloroglucinol Solution. Dissolve 11 grams of 
pure phloroglucinol in 300 ml. of warm 12% HCl and 
dilute to 1500 ml. with cold 12% HCl. If diresorcin is 
present, it will crystallize out after standing for a week. 
Filter immediately before using. 

C. Aniline Acetate Reagent. Add acetic acid slowly 
to a mixture containing equal volumes of aniline and 
water until the liquid becomes clear after shaking. 


TEST SPECIMEN 


The test specimen shall consist of 1.5 grams of air- 
dry wood meal of known moisture content and so chosen 
as to represent the entire lot being tested (note 1). It 
shall be prepared for analysis in accordance with 
TAPPI Standard T 11m. If extractive-free wood meal 
is used for analysis, it shall be prepared in accordance 
with T 12m. 


PROCEDURE 


Place the accurately weighed sample in the 300-ml. 
distilling flask, together with a small piece of paraffin to 
eliminate foaming and a few glass beads or several 
pieces of recently ignited pumice stone to prevent 
bumping. Add 100 ml. of 12% HCl, place the flask on 


' * This method has been approved as a tentative standard by the Chemical 
Methods Committee. Criticisms are earnestly requested and should be 
sent to R. G. MacDonald, Secretary, Technical Association of the Pulp 
and Paper Industry, 122 E. "42nd St., New York 17, N. Y. 
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a wire gauze, connect with a condenser, heat gently at 
first with a Bunsen burner, and then regulate so as to 
distil over 30 ml. in each 10 minutes. More rapid dis- 
tillation gives low results. Pass the distillate through a 
small filter paper before it enters the receiver, and keep 
the tip of the condenser as close as possible to the filter 
paper. 

As soon as 30 ml. of distillate are collected, add 
another 30-ml. portion of 12% HCl from the separatory 
funnel in such a manner as to wash down particles 
adhering to the sides of the flask. Continue the distil- 
lation in this manner until 360 ml. of distillate are col- 
lected. To the total distillate add gradually with 
stirring 40 ml. of filtered phloroglucinol solution that 
has been prepared at least a week previously. The 
distillate will soon turn greenish black. Allow the 
solution to stand 16 hours. After this period the amor- 
phous black precipitate of furfural phloroglucide will 
have settled to the bottom of the beaker. Test the 
clear supernatant liquid with aniline acetate paper. If 
a drop of the liquid gives a pink color with aniline ace- 
tate paper, the precipitation of the furfural is incom- 
plete (note 2), in which case add a further amount of 
phloroglucinol solution and again allow the. mixture to 
stand 16 hours. 

Collect the furfural phloroglucide in a weighed 
Gooch crucible having a thick asbestos mat. Wash the 
precipitate with exactly 150 ml. of cold water in such a 
way that the water is not entirely removed from the 
crucible until the washing is completed. Dry the 
crucible for 21/2 hours in an air oven at 100 to 105°C. 
Cool in a stoppered weighing bottle and weigh. The 
increase in weight is considered to be furfural phloroglu- 
cide. 


a 


Fig, 1.—Apparatus for the determination of pentosans 
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CALCULATION OF RESULTS 


The weight of pentosans corresponding to the weight 
of furfural phloroglucide is found as follows: 


Pentosans = (a + 0.0052) X f 


where 


a = weight of furfural phloroglucide in grams 


and 


f = 0.895 if a is less than 0.03 gram 
0.887 if a is between 0.03 and 0.3 gram 
0.882 if a is more than 0.3 gram 


Notes: (1) The weight of the sample should be such that 
the weight of phloroglucide obtained does not exceed 0.3 gram. 
(2) The quantity of phloroglucinol used should be about 


double that needed for complete precipitation. 
(3) The factor 0.0052 represents the weight of the phloro- 
glucide that remains dissolved in the 400 ml. of acid solution. 


REPORT 


The pentosans, calculated from the furfural phloro- 
glucide, shall be reported as a percentage of the weight 
of the moisture-free sample to one decimal place. 

The results of duplicate determinations shall agree 
within 0.4. 


LITERATURE CITED 


1. Assoc. Off. Agr. Chemists, “Methods of Analysis,” 6th ed. 
(1945), p. 412. 


RECENT BOOKS 


Ninth Graphic Arts Production Yearbook 1950. Colton 
Press, 468 Fourth Ave., New York. Fabricated leather 
81/2 X 11,918 pages. $15. 


Although several yearbooks and encyclopedias have 
been reviewed in this magazine this is the first time that 
a review of the Graphic Arts Production Yearbook has 
been reported. When Tappi was being launched in 1949 
it became necessary for its staff to become acquainted 
with many complicated publication problems. Many 
questions were asked of the printing company production 
men. The latter were cooperative but undoubtedly felt 
that much time and effort could be saved if a reliable and 
ready source of information could be recommended. 
Their recommendation was a remarkable book issued each 
year by the Colton Press in New York, called the ‘‘Graphic 
Arts Production Yearbook.” 

Its eight major sections feature: Art and Photography; 
Photoengraving; Duplicate Plates and Ink; Paper; 
Printing Processes; Binding, Mailing and Finishing; 
Typography; and a Buyers Guide. Full page samples 
of 39 kinds of paper are included. The section on paper 
deals with such subjects as paper selection and sampling, 
printability, finishes, sizes and weights, estimating, ete. 
It is a valuable encyclopedia for all who need to know 
about printing and publishing. It is down to earth and 
abundantly illustrated with charts, tables, visualizers, 
drawings, and photographs. 


Chemical Engineers Handbook. Edited by H. Perry, 
E. I. duPont de Nemours & Co., Inc. Revised 3rd Ed. 
New York. McGraw-Hill Book Co., 1950. Artificial 
leather 7'/; X 10, 1942 pages. $15. 


As will be noted by chemical engineers the Handbook 
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has grown greatly in both number of pages and size of 
pages. Its 141 major contributors, each a specialist in his | 
field has brought every important aspect of chemical 
engineering information up to date. 

The subject headings, with a few additions are the same 
as those appearing in earlier editions. These cover physi- 
cal and chemical data, and principles, heat transfer, flow of 
fluids, evaporation, gas absorption, humidification, dry- 
ing, process control, materials of construction, fuels, 
materials handling, furnaces and kilns, power generation 
and transmission, plant location, electrical engineering, 
cost finding, etc. 

The large influx of graduate chemical engineers into the 
industry during the past double decade attests to the 
recognition in the pulp and papermaking processes. The 
place of these men in the industry is well illustrated in 
the scope of the Handbook. 


An Index of Nomograms. Compiled and edited by Doug- 
las Payne Adams. Massachusetts Institute of Tech- 
nology. 1950. John Wiley & Sons, Inc., New York. 
Cloth, 7/2 X 10, 174 pages, $4. 


This unusual index lists over 1700 published nomograms 
in well-known periodicals. The book is divided into two 
main parts; Index A—Key Words, and Index B—Master 
Index. By this means particular nomograms may be 
located by periodicals, date of issue, volume number, and 
page number. No nomograms are reproduced in this book. 
It is entirely an index to show quickly where needed nomo- 
grams may be found. 


Physical Methods in Chemical Analysis, Vol. 1. Edited by 
Walter G. Berl, Johns Hopkins University. 1950. 
Academic Press, Inc., New York. Cloth, 6 X 9, 664 
pages. Illustrated $12. 


As in the case of many books of this type there are a 
number of authors, including G. L. Clark, L. O. Brockway, 
R. A. Oetjen, J. H. Hibben, etc. Among the subjects 
covered are phenomena of x-rays, electron diffraction, 
spectro-photometry and colorimetry, Raman spectra, re- 
fractive index, and electron microscope. 

A chapter by John A. Howsman of the American Viscose 
Corp., covers x-ray diffraction as applied to fibers and deals 
with the structure of fibers, the fiber diagram, orientation, 
and spiral fiber characteristics. 


Colloid Science II. Edited by H. R. Knott, President, 
Central National Council for Applied Scientific Research 
in the Netherlands. Elsevier Publishing Co.,.New York. 
1949. Cloth 6'/2 X 10, 753 pages. $11.50. 


Volume 1 of this series dealt with irreversible systems. 
The present volumes cover reversible systems, macramo- 
lecular and association colloids. These terms are used as an 
improvement, based on the thermodynamic justification, of 
the older terms lyophobic and lyophilic systems. It is the in- 
tent of this work to be a guide to the domain of colloid science 
and a stimulus for research in this field. The principal sub- 
jects covered in Vol. II are formation and structure of macra- 
molecules, thermodynamics of long-chain molecules, the 
physical properties of randomly kinked long-chain molecules, 
molecular weight, sols without electrylyto character, floc- 
culation, complex colloid systems, gels, association colloids, 
and morphology of coacervates. As in other works of a similar 
nature each subject is handled by an authority in that field. 


Copies of books reviewed in this department may be 
obtained from the Book Department of the Technical 
Association of the Pulp and Paper Industry, 122 East 
42nd St., New York 17. N. Y. 
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NATIONAL 


Second Testing Division Conference. Eastman Kodak 

Co. plant, Rochester, N. Y., September 13-15, 1950. 

General Chairman—James d’A. Clark, Longview, 
Wash. 

Fibrous Materials Testing Committee—E. R. Schafer, 
Forest Products Laboratory, Madison, Wis., Chair- 
man. 

Nonfibrous Materials Testing Committee—J. P. 
Casey, New York State College of Forestry, Syra- 
cuse, N. Y., Chairman. 

Wax Testing Committee—A. M. Heald, Marathon 
Corp., Menasha, Wis., Chairman. 

Pulp Testing Committee—L. V. Forman, Institute of 
Paper Chemistry, Appleton, Wis.,; Chairman. 


; Optical Properties Committee—A. H. Croup, Ham- 


mermill Paper Co., Erie, Pa., Chairman. 

Microscopy Committee—C. E. Brandon, Aetna Paper 
Co., Dayton, Ohio, Chairman. 

Paper Testing ‘Committee—A. K. War ner, Skinner & 

herman, Inec., 246 Stuart St., Boston, Mass., 

Chairman. 

Container Testing Committee—W. J. Balster, Don L. 
Quinn Laboratories, Chicago, Ill., Chairman. 

Chemical Methods Committee—Milton Fillius, East- 
man Kodak Co., Chairman. 

Packaging Materials Testing Committee E. 
Simerl, Marathon Corp., Menasha, Wis., Chain 


Fifth Hncnccone Conference of the Pulp and Paper In- 
dustry. Netherland Plaza Hotel, Cincinnati, Ohio, 
October 2-5, 1950. 

General Chairman—G. H. Pringle, Mead Corp., Chilli- 
cothe, Ohio. 

Steam and Power Committee—C. J. Sibler, West 
Virginia Pulp and Paper Co., New York, 
Chairman. 

Materials Handling Committee—A. P. Schnyder, 
Ebasco Services, Inc., New York, N. Y., Chairman. 

Drying and Ventilating Committee—M. L. B: arker, 
Beckett Paper Co., Hamilton, Ohio, Chairman. 

Engineering Research and Machine Design Com- 
mittee—P. H. Goldsmith, Pusey & Jones Corp., 
Wilmington, Del. , Chairman. 

Mill Design and Engineering Hae Committee— 
Alvin H. Johnson, New York, N. Y., Chairman. 

Hydraulics Committee—K. Ve ave ac ke snzie, Hastman 
Kodak Co., Rochester, N. Y., Chairman. 

Mill Maintenance and Materials Committee—H. F. 
Parker, New York and Pennsylvania Co., Lock 
Haven, Pa., Chairman. 

Electrical Engineering BO eee S. Goodrich, 
Hammermil! Paper Co., Erie, Pa., Chairman. 

Chemical Engineering Coe R. Lientz, 
Union Bag & Paper Corp., Savannah, Ga., Chair- 
man. 

Data Sheets Committee—H. oe Perry, Lockwood 
Trade Journal Co., New York, N. Y., Chairman. 

Plastics Conference. New York State ° elles of Forestry, 
Syracuse, N. Y. October 19-20, 1950. 

Alkaline Pulping Conference. George Washington Hotel, 
Jacksonville, Fla., October 25-27, 1950. 

Fibrous Agricultural Residues Conference. Northern 
Regional Research Laboratory, Peoria, Ill., November 
12-13, 1950. 
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It’s a unit of capacity, half again as large in 


% Switzerland as in Denmark. That's why this 


Swiss is blowing his Alphorn! Users of 


Langston Slitters and Roll Winders get so much 


more for their money, a little toot on our horn 


seems in order. Samuel M. Langston Company, 


Camden, New Jersey. 


qangston 


Reduce Operating Costs 


Outstanding SLIME CONTROL with 
SYNERGISTIC Combinations of Efficient 


Bactericides and Fungicides 


BuckMAN LABORATORIES. INC. 
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